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THE GAULARD AND GIBBS CASE. 


THE history of this action is a little peculiar, and we 
must admit we do not fully understand its intricacies. 
It appears that Sir Coutts Lindsay & Co.—or, as we may 
compendiously term them, “The Grosvenor Gallery 
people ”—used Gaulard and Gibbs’s system some years 
ago, and paid royalty, or made some agreement to that 
effect. About 1885 they took up improved trans- 
formers designed and made by Mr. Ferranti,and objected 
to paying royalty to Messrs. Gaulard and Gibbs or to 
their company. As licensees they could not question the 
validity of Gaulard and Gibbs’s patent. Mr. Ferranti, 
therefore, ostensibly as an outsider, petitioned that 
Gaulard and Gibbs’s patent should be annulled. To us 
this proceeding does not seem altogether commendable, 
as Mr. Ferranti can hardly be considered an outsider, 
and to all intents and purposes the Grosvenor Gallery 
people petitioned in spite of their being licensees. But, 
as we say, however, we are not sure of our facts, so 
decline to speak strongly. We shrewdly suspect, how- 
ever, that, if Mr. Ferranti had lost, his costs would have 
been paid by the Grosvenor Gallery Company. Mr. 
Ferranti, personally, of course, had nothing to do with 
the license and was free to petition. Though really the 
defendant, the patentee opens the case when a petition 
to annul a patent is heard. Sir Henry James opened the 
ball, and obviously he had not taken the trouble to get 
up his case very completely. No doubt in retaining 
an eminent counsel it is always understood that there 
is risk of his being unable to appear in court ; but we 
agree with W. 8. Gilbert, and think that he should not 
then absorb his heavy fees—at any rate, he should get 
his case up. Throughout the trial the attendance of 
counsel on both sides was meagre. On one side were 
Sir H. James, who, after opening, just looked in once, 
Mr. Aston, Q.C., who attended most of the time, and 
Mr. Graham, who, in spite of his large practice, was 
generally in court. The petitioner was represented by 
Sir Horace Davey, whose opening showed he had care- 
fully studied his case, Mr. Moulton, who, of course, 
knew what he was about, and Mr. Pike. Very often, 
however, there was only one counsel to represent both 
sides. 

Dr. Hopkinson was called first, and explained the 
case generally, and was cross-examined as to each of 
the alleged prior publications. He admitted that some 
came very near, but were not near enough to invali- 
date the patent. Mr. Swinburne followed him, and 
went over much the same ground. He said lamination 
of cores was only well known for getting long induction 
sparks, not for avoidance of heating. Prof. W. Grylls 
Adams wes taken over rome of the anticipations and 


gave evidence as to the difference between reversed 
intermittent currents and alternating currents. Mr. J. 
Dixon Gibbs gave evidence as patentee and inventor. 
Prof. Forbes gave additional evidence as to knowledge 
in 1882, more especially as to lamination of cores and 
knowledge of laws of windings, &c., in transformers. 

On the petitioner’s side, Sir William Thomson was 
examined at great length, and contradicted the other 
side as much as possible, which is usual in patent cases. 
He was followed by Mr. Ferranti, Dr. Fleming, and 
Gen. Webber; but the judge had had enough and 
would not let them do more than agree with Sir W. 
Thomson. 

Mr. Moulton, in summing up, dwelt on the prior 
publications and attacked the specification strongly on 
the ground that it was badly drawn up and did not 
show people what it claimed. 

Mr. Aston, summing up for Gaulard and Gibbs, 
dwelt on the fact that before this patent the system 
had never come into use, and it was undeniable that 
the development of transformer distribution was due 
to Gaulard and Gibbs. 

Mr. Justice Kekewich annulled the patent chiefly on 
the ground that the special construction of the trans- 
formers is not explained. The specification as it stands 
now, opens : “ This system consists of the employment 
of an alternating current produced by an electro- 
dynamo machine and determining by its passage 
through a number of electrical generators of special 
construction,” &c. The claim for the special construc- 
tion is struck out, and nothing special is described 
clearly in the rest of the specification. This is, of 
course, essentially a legal point, and perhaps does not 
appeal to our readers much. The all important fact 
remains that the patent is annulled, but purely tech- 
nical readers would naturally have liked to know if 
Gaulard and Gibbs were really the inventors of alter- 
nating transformer distribution or not. 

The so-called anticipations were nearly all blue- 
books. Most of them were not really anticipations, 
though at first glance they looked like it. There were 
generally two. underlying ideas. One was that if you 
used a transformer the lamp could not absorb any 
power from the dynamo. One inventor foreseeing 
great advantage from this arrangement proposed to 
spend the power thus saved in overcoming the resist- 
ance of his leads, so that he could thus light lamps at 
distant points. The other idea was that if lamps were 
put on a secondary circuit anything going wrong with 
them would not interfere with the primary, so that 
the lamps would be independent. The object was the 
“subdivision of the electric light,” which we al] re- 
member so well. The question of small conductors to 
go long distances had never cropped up at all. If in 
1882 you had met an electrician who knew, among 
other things, that electrical distribution was a problem 
to be solved, and told him to read these early specifi- 
cations he would have found nothing in them; but if 
you had said, “If you want to distribute over long 
distances with small leads read those,” he would have 
found the modern system there. 


Deprez is of a different order, however. He proposes 
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to use a sending induction coil to convert into high 
tension, and a receiving induction coil to convert down 
again. All that could be said against this is that he 
merely describes a sort of experiment which never 
came into use on a large scale, and that a Ruhmkorff 
coil with an interrupter could not be made commer- 
cially. 

We think, therefore, that Gaulard and Gibbs ought 
certainly to have full credit for the invention of alter- 
nating transformer distribution. ; 

There has been considerable misconception as to the 
Gaulard and Gibbs patent. Many people thought it 
was for one kind of induction coil. One claim was, 
but the others were for the system of distribution 
generally, and if the patent had been properly drawn 
up it would have covered all modern forms, whether 
arranged in series or parallel. The advantage of parallel 
arrangement would not have been evident in 1882, as 
then dynamos were usually series wound. When shunt 
and compound machines came in, transformers had to 
be put in parallel. If an inventor patented a new and 
useful application of a principle to a dynamo in 1882 
and described an example with a series dynamo only, 
when subsequently shunt and compound dynamos 
came into use his patent would cover them. Parallel 
arrangement is now known tote highly important: in 
1882 it was merely an alternative and apparently 
equivalent arrangement. 

‘We have always held that Gaulard and Gibbs could 
not stop other forms of transformers, and in one way 
this is practically what the judgment amounts to, 
though the points would only come up in an action 
for infringement. The judge holds that the particular 
form claimed is not sufficiently described. 

It was urged that the invention was obvious, but 
that there were no lamps, so there was no need for it 
till 1882. This seems hardly likely. The invention 
is obvious when you know it, but that is all. Any fool 
might have made it, but did not. 

We notice that the petitioners missed one chance of 
attack, The respondents claimed that Gaulard and 
Gibbs’s system economised leads; but as they only 
describe the series arrangement, there is no economy 
compared with the series system without transformers, 
with the lamps arranged in groups. The advantage 
here is immunity from danger, not economy of leads. 

Of course, as usual in such cases, a cloud of con- 
tradictory and cross-purpose evidence was brought up. 
For instance, a great deal was said about reversed, 
intermittent and alternating currents, and about 
laminated cores; also about the prior knowledge of 
the interdependence of the primary and secondary 
turns and electromotive forces. For instance, it was 
said that any induction coil maker would make a 
Ruhmkorff coil to give any required electromotive 
force. We believe that in 1882, if one had ordered a 
10,000 volt coil, the answer would have been: “We 
can make a coil with a 10-inch spark, but are sorry 
we have no volts in stock.” Of course it was well 
known that fine wire gave high tension, but the 
electromotive force of a Ruhmkorff coil is not caleu- 
lated even now. 


Finally, we feel sorry that after all they have done, 
Gaulard and Gibbs cannot hold their patent, especially 
after the pluck and determination they showed when 
everybody, ourselves included, ridiculed their scheme ; 
for the annihilation of the patent will not make any 
great. difference commercially, as the patentees did 
not try for a close monopoly, but granted licenses 
to users. 


WE read in a Shrewsbury journal of the success of a 
former resident of that town who has made America 
the scene of his exploits. He is something in Edison’s 
establishment and has been admitted a member of the 
American Institute of Electrical Engineers in New 
York. This honour, we are gravely assured, can only 
be extended to those who have undergone very severe 
tests before being admitted. This will indeed be news 
to most of our readers who we feel sure will readily 
sympathise with Mr. Saxelby, late of Shrewsbury, in 
the trying ordeal which he has had to undergo. 


THE automatic electrical delivery box which we 
illustrate on another page is one of the most ingenious 
pieces of apparatus which we have ever inspected, and 
the inventors deserve much credit for the result of 
their mental labours. Whilst being the most perfect 
of its kind so far as it goes, it has the defect which 
exists in all automatic delivery boxes, viz., that an 
evilly disposed person might obtain goods from it by 
placing discs of metal in the slot of a size and weight 
corresponding to coins of the realm. It is possible 
however that there may be a means of eliminating this 
one disadvantage, which has doubtless been brought 
before the observation of Messrs. Stead & Co. on many 
previous occasions. So well have the electrical details 
been thought out that we hope the inventors will turn 
their attention to something of a more important nature 
in electrotechnics. 


Ir is arranged that a preliminary meeting of the 
members of the London Chamber of Commerce inte- 
rested in the electrical trades, will be held at 3 o’clock, 
this day, at Botolph House, Eastcheap, E.C., for the 
purpose of considering the scheme for the electrical 
section te which we drew attention in our issue of the 
29th ult. Agenda: 1. To consider the formation of 
the proposed electrical section. 2. To decide upon the 
number of sub-sections, such as those for telegraph and 
cable companies, electric lighting companies, telephone 
companies, electric locomotion, and manufacturing 
industries appertaining thereto. 3. To nominate a 
chairman, and fix a date for the public meeting to be 
convened for the formation of asection. 4. To suggest 
a working committee representative of each sub-section. 
At present the scheme is supported by a considerable 
number of gentlemen of great influence in the electrical 
world, and it will be interesting to hear the general 
opinion of the meeting. The difficulty, we apprehend, 
will be the selection of the gentlemen for conducting 
the operations of the section, for if our correspondent 
of the 29th ult., is correct in his deductions there are 
but few who would be universally considered eligible 
for the positions they would have to occupy, and we 
ourselves are inclined to the opinion that business 
men must be well to the fore in matters affecting the 
whole electrical industry. 
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FoR once in a while a decided blow has been struck 
at monopolies, and the result of the Gaulard-Gibbs v. 
Ferranti trial will be viewed with mixed feelings by 
business and scientificmen. It will, however, we hope, 
give a new impetus to both inventive genius and actual 
progress in electric lighting. In America the decision 
has no doubt been eagerly awaited, for the systems there 
employed on the basis of the Gaulard-Gibbs patents 
will probably be equally affected. Messrs. Ziper- 
nowski, Déri and Blathy, will also experience a feeling 
of satisfaction at a result which must necessarily carry 
weight in all countries where patent rights on trans- 
former distribution exist and are disputed. We suppose, 
however, that the matter will be carried into the Court 
of Appeal. 


THOSE who read the Electrical Engineer as well as 
the ELECTRICAL REVIEW, must have been mightily 
amused at the extracts from the articles of association 
of the British Association of Medical Electricians, 
which our contemporary published last week. A 
reference to one item, in order to show the virtuous 
intentions of the Harness clique, is enough. Would 
any of our readers who has followed the comments 
and correspondence which have found a place in our 
columns respecting this unique body believe that one 
of its objects is to maintain the honowr and interests of 
the medical profession. Is it mainly for this that Mr. 
Sharman demands from those who apply for informa- 
tion the sum of 10s. 6d. before he discloses to them the 
secrets of this now famous society of assistants attached 
to the electropathic establishment in Oxford Street ? 


OUR query last week respecting the employment of 
fuel economisers has been the means of another inven- 
tion for reducing the coal bill being brought before our 
notice. This is a new and improved self-acting smoke- 
less furnace, patented by Messrs. T. and T. Vicars, and 
it is said to effect a very great economy. We believe 
that the majority of firms employing steam power in 
London do not pay less than 18s. per ton for their coals, 
but with this apparatus, which can be attached to any 
existing boilers, the small north country coal at 8s. to 9s. 
per ton is burnt with the most satisfactory results, and 
the furnace has the additional advantage of being self- 
stoking. Wenotice that it has been adopted by the India- 
Rubber, Gutta-Percha, and Telegraph Works Company, 
by the Liverpool Electric Supply Company, and by 
many prominent firms of engineers and others. Perhaps 
the two companies mentioned would not object to state 
the result of their experience with Vicars’s furnace for 
the benefit of the electric lighting industry, for there 
should be no hesitation on the part of central station 
proprietors in adopting any approved device which will 
enable them to carry on their operations with such an 
enormous saving in the price of fuel. 


IN the June number of The English Home, a journal 
whose object is already known to our readers and 
which British homes will be best without, contains 
what is called an interesting paper recently read before 
the members (sic.) of the British Association of Medical 
Electricians, by Mr. J. Morris, M.S.T.E. Read, mark, 
learn, and inwardly digest the following extract :— 
“ Now, in spite of the fact that the value of electricity 
as a remedy for the ‘ills that flesh is heir to,’ was 
recognised even 150 years ago, nothing approaching 
adequate progress was made in regard to its employment 
m this country until quite recently ; not indeed until 


your president, Mr. C. B. Harness, set himself the task 
of popularising it and bringing it fairly within the 
reach of the masses. He has spent many years in 
researches, and his aim throughout has been to devise 
the best means of applying electricity for hygienic and 
curative purposes.” The whole lecture teems with 
paragraph after paragraph of a like nature. A Shrews- 
bury contemporary to which we refer in another place, 
although wrong in its estimate of the value which is 
attached to the membership of the American Institute 
of Electrical Engineers, brings to mind thoughts of 
our own Society and its members, whose list we have 
just glanced through. We fail to perceive any mention 
of a Mr. J. Morris, M.S.T.E., although we find an 
Assoeiate of that name. Whoever the lecturer may be, 
we protest strongly against this abuse of the Society’s 
name for aiding and abetting C. B. Harness and his 
confederates in foisting their worthless appliances upon 
the unsuspecting public, and we beg to call the attention 
of the genial and active Secretary of the Society of 
Telegraph Engineers and Electricians to this matter, in 
the hope that Mr. J. Morris, M.S.T.E., may be called to 
account. 


REFERRING to the subject of trade catalogues, we 
have had brought before us this week the lists of a 
number of manufacturers, and it must be confessed 
that there is a great similarity in the general get up of 
these compilations. This is all the more noticeable in 
those portions relating to conductors, whether bare 
or insulated, and it appears that nearly everything 
descriptive of these is more or less common property. 
It is scarcely to be wondered at, therefore, that they all 
bear the impression of being reproductions one of the 
other, and that nobody seems to know the original from 
the copy. After all, wires are wires, and gauges are 
gauges, whether made by Dick, Tom, or Harry, and it 
would be difficult for the various manufacturers, say of 
two-foot rules, to strike out an original method of 
advertising their wares which should not clash with 
that of rival firms. The necessity for comparing the 
lists of rival manufacturers with one’s own—the result 
of competition, which is now very keen—may be 
held responsible for the similarity of prices all round. 


WOODHOUSE & RAWSON, Limited, are receiving 
rather close attention from the financial critics. A 
paper, whose title is the Financial Critic, accuses the 
directors of keeping back a supplementary report by 
the auditors when recently applying for new capital. 
That report, it is said, puts a different complexion upon 
the position of the company from the one represented 
by the chairman. Vendors’ shares in subsidiary under- 
takings were valued by the auditors at 85 per cent. of 
their normal amount, whereas in the balance sheets 
they are placed at par. Even the 85 per cent. does not 
content the financial paper to which we have alluded, 
which says: “ Until we are satisfied with satisfactory 
replies to these queries we will refuse to believe there 
exists a sane man ready to give 17s. actual cash for 
each £1 share.” 

THE Companies’ Bill is not likely to be proceeded 
with this Session. Probably before it is again intro- 
duced it will undergo considerable modifications, for it 
has been by no means favourably received by the com- 
mercial community. Mr. J. Chamberlain correctly 
described it on Wednesday night, when he said that it 
was a bad Bill in what it proposed to do, and a worse 
Bill in what it did not propose to do. 
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EXECUTION BY ELECTRICITY. 


THE State of New York, says the Scientific American, 
may pride herself in the fact that the gallows is to be 
banished and a more humane and scientific method of 
executing criminals is to be instituted. On June 4th, 
Governor Hill signed the bill authorising that criminals 
should be put to death by an electric shock. The bill 
is to go into effect on January Ist, 1889, and the new 
method of execution will be applied in the punishment 
of crimes committed after that date. The passage of 
this bill is due principally to the efforts of the com- 
mission appointed by the legislature to investigate and 
report on this subject. The commission consisted of 
Messrs. Elbridge TI. Gerry, Alfred P. Southwick, and 
Matthew Hale, who deserve much credit as having 
fathered and engineered this bill at Albany, and for 
having brought it to a successful issue. The subject 
of execution by electricity has been long argued before 
the public, but New York State stands as the first 
government that has undertaken to make the experiment 
of its practicability. The failure and barbarity of the 
old system have been amply demonstrated by the 
sickening scenes that so often characterise our public 
executions. 

The practicability of this method has been studied 
and experiments have been made under the com- 
mission’s directions. The result of this has been the 
method suggested by the commission and recommended 
in their report. The criminal is seated, bound toa 
chair having a metal seat connected with one pole of 
the current. At the back of the chair there is an 
adjustable head rest, having a metal plate on its face 
and a metal band, which passes around the forehead of 
the criminal. The wires may be connected with the 
dynamo, which, according to the bill, may be of any 
approved type, or the current may be supplied from an 
electric light plant, or there may be a private plant 
arranged especially for that purpose at the place of 
execution. Sponges or dampened cloths should be 
applied at the points of contact with the convict to 
render the connection more perfect. At the proper 
moment the switch is turned by the officer, and instant 
death ensues. The current passes along the spinal 
column and attacks the brain and nerve centres. The 
current may be left on a few moments to bring about 
complete exhaustion, and to assure against the possi- 
bility of resuscitation. In respect to the action pro- 
duced upon the subject physiologically, Prof. Elihu 
Thomson says that “in most cases, death seems to be 
the result of nerve exhaustion and asphyxia, and in 
others may be due to rupture of blood vessels or injury 
to the valves of the heart, as a consequence of violent 
contraction under the enormous stimulus of powerful 
currents. Broken or interrupted currents or alternating 
currents, the waves of which are abrupt in character, 
are, without doubt, the most powerful in injurious 
effects upon the animal system. I think it would be 
quite possible to construct a small machine to give the 
requisite currents by induction from a small storage or 
other battery current, or a small machine run by hand 
or by water motor might be employed, which machine 
would be designed for the most powerful physiological 
effects, the nature and strength of the current being 
selected in accordance with this object.” 

To the end of testing the effect and efficiency of the 
electric current in destroying life,a number of experi- 
ments have been conducted upon the lower animals, 
under the supervision of the commission. A number 
of dogs were procured, and the general method em- 
ployed was as follows: A pine box was provided 
having a zinc lining, which was connected with one 
pole of the electric light current which was employed 
in the experiments. The other pole was connected 
with a muzzle placed over the head of the dog, and 
having a copper or iron bit passing through his mouth. 
As soon as the switch was turned completing the cir- 
cuit, instantaneous death was produced. The box was 
partly filled with water during the experiment to render 
the connection more perfect. 


It was desired to watch the effect of the shock upon 
the functions of the heart, and to that end an experi- 
ment was made by making an incision into the trachea 
of a dog, into which a tube was inserted, connected 
with a bellows for maintaining artificial respiration. 
The walls of the thorax were then removed, so that the 
heart and lungs were exposed to view and their action 
could be watched. The forced respirations were kept 
up by means of the bellows. The dog was then placed 
in the zinc lined box, and the muzzle and bit were 
adjusted as above. The current was then applied and 
the action of the heart was instantly arrested, and 
became as it was described “a mere mass of quivering 
flesh,” in which not the least resemblance to the 
rhythmical movement of the heart was observable. 
Other experiments of the same nature were made, but 
in each case with the same result, and in no instance 
was it possible by keeping up the forced respiration to 
produce resuscitation. 

It will be some months yet before the practical 
results of the use of electricity as 2 means of execution 
can be essayed, but of the enormous and deadly influ- 
ence of a strong current there are constant proofs in 
the fatal results that have so often occurred in accidental 
contact with the electric light wires in the streets of 
our great cities. 

There are several other changes in the methods of 
treatment of the condemned which will be put in prac- 
tice under the new law. Under the new code the 
prisoner is to be sentenced to death without the assign- 
ment of any specific date. The week only will be named 
in which the crime is to be expiated, but the day and 
hour is to be decided upon by the agent or warden of 
the prison in which the execution takes place. 

The announcement of the day and hour will be made 
only to the persons permitted to be present at the 
execution, and no one can visit the condemned without 
an order from the court, except the officers of the prison, 
his counsel, physician, priest, and members of his 
family. 

Many years ago this subject of execution by elec- 
tricity was introduced and discussed by the Scientific 
American, and ever since the question has been one 
that has been more or less prominently brought before 
the public. It has now become a law. As aconclusion 
is appended an extract from an editorial published in 
this paper in 1873, and which is of some interest in 
view of the passage of the bill : 

“The objection that electrical executions would be 
free from the horrible impressiveness of hangings might 
be easily obviated. The criminal, for instance, could 
be exposed upon a platform, in full view of the 
assembled witnesses, and manacled to a chair, his irons 
being connected with a battery and Ruhmbhorff coil 
capable of giving say an 18 inch spark. The mode of 
closing the circuit might be a simple button, to be 
pressed by the finger of the sheriff. Then, when the 
usual formalities conclude, the latter official establishes 
the current, the convict instantly expires, and all is 
over. There would be no slipping nor breaking of 
ropes, no black caps, no suspension of a writhing form 
for 20 minutes or half an hour, none of the grim watch- 
ing for death by the medical attendants, nor any of 
those hideous surroundings which now only serve as 
food for sensation mongers, and prove thata relic of 
barbarism can still be retained in the laws of a civilised 
country.” 


Lambeth and the Electric Light.—At a meeting of 
the Lambeth Vestry last week a letter was received 
from the Assistant Secretary of the Board of Trade, 
stating that all reference to the parish of Lambeth had 
been omitted frum the proposed South Metropolitan 
Electric Lighting Order. A notice was received from 
Messrs. Deacon, Gibson, and Medcalf that the London 
Electric Supply Corporation intended to apply for a 
provisional order for the supply of electricity for an 
area which would include the whole of the parish of 
Lambeth. A similar notice was received from the 
South Metropolitan Electric Supply Company. 
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THE COPENHAGEN EXHIBITION. 


THE Great Northern Telegraph Company exhibits a 
fine collection of electrical instruments, showing the 
systems employed for working the company’s cables 
and land lines, as well as the Siberian land lines, which 
latter form the connecting link between the European 
and the Asiatic cables. Two complete sets of Wheat- 
stone’s automatic instraments, and a fast-speed trans- 
lator of the Post Office pattern, are connected in the 
usual manner and shown in full working order. The 
special form of recorder (the so-called undulator, fig. 1) 


adopted by the company as the receiving instrument 
on all its cables up to about 500 knots length is also 
shown in operation, and obtains well-merited attention. 
It was originally invented by Mr. Lauritzen, one of 
the company’s former officers, but has since undergone 
considerable improvement. Four independent electro- 


magnets, m, m, figs. 2 and 3, are placed in a square, and 
the eight poles of these magnets are arranged in such 
a manner that a north and south pole are always oppo- 
site to each other. In the centre of the four electro- 


magnets an z-shaped strongly magnetised steel arma- 
ture is pivoted, consisting of two somewhat curved 
steel magnets, a, a, anda’, a’ ,which like an is fastened 


to a vertical axis, and with each of its four poles placed 
in the magnetic field of the two dissimilar poles of the 
electro-magnets. The armature moves freely from one 
side to the other, and returns always to a zero position 
under the influence of the spiral springs, s, s, fig. 3. 
By fixing lateral springs to the armature, as described 
in the ELECTRICAL REVIEW of January 8th, 1886, the 
sensitiveness is very much increased. A is a reservoir 
with ink, which keeps the siphon, 7, supplied, and the 
marks appear on the paper in one continuous line, 
thus : 


The instrument is very sensitive, and works at the 
rate of 60 words a minute on 500 nautical miles of 
cable, the sending instrument being a Wheatstone’s 
transmitter joined up for sending “ impulses” only. 


Further, there is a display of Morse instruments as 
supplied to the Imperial Chinese Telegraph Adminis- 
tration and to the Royal Danish Railways and Tele- 
graphs; double and single current keys, lightning 
guards, galvanoscopes, battery cells, &c., all inclosed in 
a special stand and well worth inspecting. 

Of testing instruments we notice two complete sets 
for fitting up a cable house and a repairing steamer, 
comprising Wheatstoné bridges, an astatic mirror gal- 
vanometer, a marine galvanometer, condensers, resist- 
ance coils, keys, &c., and further another set, specially 
adajted for testing land lines and for office use 
generally. A form of Wheatstone bridge with slid- 
ing contacts designed by the company’s own officers, 
is very convenient and useful. There are 99 coils 
of a resistance of 100 ohms each on the one, and 
99 coils each equal to 1 ohm on the other side, and 
by turning the two handles along the contacts the re- 
sistance is increased or reduced accordingly. There is 
also another arrangement for testing, in a very compact 
form, and specially intended for travelling purpuses, 
composed of a Wheatstone bridge with galvanometer 
and key complete, all beautifully finished and in a box. 
A kind of testing instrument designed more particu- 
larly for testing lightning conductors, portable and 
nicely mace, is also shown. 

All these different instrnments are made in the com- 
pany’s own manufactory in Copenhagen, and we feel 
sure that they are by far the best display of the kind 
that has ever been on view in Scandinavia. 

An automatic fire alarm thermometer is exhibited 
by Mr. Hilkier, of Copenhagen. On a piece of ebonite 
is fixed a little metallic reservoir, which is connected 
to the one pole of a battery. The reservoir is filled 
with a fluid, and when the temperature rises and 
reaches a certain point the thin sides of the little 
metallic box suddenly bulge out, thereby making a 
contact, which closes a circuit and rings a bell. By 
using fluids of different kinds the instraments may be 
made to act at any given temperature, and as they are 
very sensitive and even able to work by lightly touch- 
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ing them with the fingers, there is no doubt that they 
will do what the inventor claims, viz., afford an effec- 
tual means of warning en the outbreak of fire. 

Messrs. L. M. Ericsson & Co., of Stockholm, show a 
very fine assortment of different telegraph and tele- 
phone instruments, and various electrical apparatus for 
testing, manufactured in their own workshops at Stock- 
peg We hope to treat of these exhibits in detail 
ater on, 


ON DEATH BY ELECTRICITY. 


PROF. EDWIN J. HOUSTON writes in continuation of 
the discussion upon this subject: The issue of the 
Electrical World for June 9th, 1888, contains an article 
by Mr. R. M. Hunter, in which he states his general 
accordance with the exceptions taken by Dr. Robert 
Amory to some abstract of remarks by me on “ Death 
by the Electric Current,” before the American Philo- 
sophical Society of Philadelphia. The reply I have 
already made in the issue of the Hlectrical World for 
June 16th, 1888, to the criticisms of Dr. Amory, as 
published, leave but little remaining as regards Mr. 
Hunter’s objections. Still, as the subject is one of 
considerable public interest at the present moment, I 
may be pardoned if I add to what has already been 
said a few points as regards the opinions advanced by 
Mr. Hunter. 

Mr. Hunter remarks in his article of June 9th, 1888 : 
“From my study of physiological phenomena, with 
special reference to the action of electricity, I feel con- 
vinced,” &c., &c. If, as it appears, this refers to actual 
physiological experiments, I trust Mr. Hunter will pub- 
lish ‘the same in full, so as to permit the reasons for his 
conclusions to be better understood. 

Although, as I have remarked in a previous article, I 
do not lay claim to any more than a general knowledge 
of physiology, yet I feel sure that the medical world 
will dissent from some of the very extraordinary views 
set forth by Mr. Hunter ; notably his unique classifica- 
tion of death, and his explanation of the cause of the 
beating of the heart. 

Speaking of the cause of death by high potential 
currents he says: “When a high potential current 
passes through the body it acts upon the nerves, which 
in turn cause an instantaneous and strong contraction 
of the muscles, and the nerves becoming paralysed, the 
muscles may slowly release their contraction, but they 
have no power to further perform their original duty.” 
If Mr. Hunter reads my reply to Ur. Amory’s article 
he will find that Dr. Cavalho as early as 1795 set forth 
similar views as the result of actual physiological ex- 
periments carried on by him on the bodies of some of 
the lower animals. 

Although I have carefully read Mr. Hunter’s article, 
I must confess to no little difficulty in understanding 
the exact position he occupies as regards the cause of 
death by the electric current; in the first part of his 
article he asserts that primarily the cause of death by 
electricity is muscular exhaustion ; muscular contraction 
no longer being possible, the “ muscles have no power 
to further perform their original duty. Death is 
primarily caused by complete prostration through the 
nervous system acting on the brain, and such sudden 
prostration is continued by asphyxia, owing to the non- 
action of the muscles.” 
~ In the latter part of this article, however, he appears 
to favour the view that the cause of death is due to the 
paralysation of the nerves. “In the case of death 
from a high potential current the nerves are paralysed, 
and they cannot perform their functions of exciting 
the muscular contraction of the heart, and hence any 
forced action of the diaphragm by manipulation may 
cause the air to enter the lungs and oxidise the blood 
in the lung capillaries, but the exciting current caused 
by such oxidation or slow combustion cannot excite the 
nervous action of the heart.” 

I am at a loss here to understand whether Mr. Hunter 


regards the true cause of death to be the failure of the 
nerves to perform their proper functions, or a similar 
failure on the part of the muscles. Assuming, how- 
ever, on the whole, that he so far agrees with Dr. Amory 
as to ascribe the ultimate cause of death to the inability 
of the muscles to act, the real question remains as to 
the cause of such inability. I fail therefore to see in 
exactly what respect Mr. Hunter differs from the views 
as set forth in my remarks before the American Philo- 
sophical Society ; or what he finds in Dr. Amory’s 
objections to the same to lead him to say, “ I was grati- 
fied to see in the Electrical World, May 26th, an article 
from the pen of Dr. Amory stating objections, &c.” 

I note with interest Mr. Hunter’s original classifica- 
tion of death, into death that is not death, and death 
that is death. “I term death,” says he, “ that condition 
in which a person is brought, causing the heart to cease 
beating, and permanent death the condition when re- 
suscitation cannot take place.” The death sentence 
under the old law, “to be hung by the neck until 
dead,” or according to the New York method, to be 
electrified until dead, would appear, according to Mr. 
Hunter’s classification, to need more explicit language. 

Prof. Foster, a recognised authority in such matters, 
in his “ Text Book of Physiology,” published in Phila- 
delphia, by Lea Brothers, 1885, remarks, on page 274, 
as follows : “ Indeed, did it seem profitable, we might 
relate many other puzzling results which have been 
obtained in experimenting on the heart. We have 
already warned the reader that the probiem of the 
causes of the normal spontaneous beat is as yet far 
from being solved, and until we get clearer views as to 
that main event we cannot expect to understand exactly 
how inhibition is brought about.” It will, therefore, 
be of considerable interest to the physiological world 
to know that Mr. Hunter, as a result of his “study of 
physiological phenomena,” is able to state that “ the 
vitality due to the oxidation of the carbonaceous 
tissues in the capillary plexus of the human system 
gradually becomes less ; and as this slow combustion is 
the cause of heat and electricity of the system, and 
which electricity through the nerves is the cause of 
muscular movement of the heart to cause the proper 
circulation of the blood, the heart not receiving this 
actuating exciting current in sufficient volume ceases to 
beat, and the person is dead.” Here, I presume, the 
meaning is actually dead, though it will be noticed that 
in accordance with this explanation the heart only 
ceases to beat because the stimulating current is not 
present, and the nerves, though they have an electrical 
current passing through them, fail to act properly 
because such current is not “ in sufficient volume.” 

Since Mr. Hunter seems to have failed so completely 
in understanding the manner in which I believe death 
is caused by electricity, I will repeat that, in my 
opinion, these causes are 

(1) Shock, or 

(2) Electrolytic effects on the blood or other tissues 
of the body. To those, as I have stated, should be 
added disruptive effects in certain cases. 

I also stated in the remarks before alluded to, “ The 
greater or less probability of serious results will depend 
on the parts of the body through which the current 
passes. When any part of the body is placed in the 
path of an electric discharge, more of the discharge will 
pass through the better conductors, which perhaps will, 
generally, be the great nerve trunks and the muscles.” 

I take the liberty of quoting the following definition 
of the word shock from a “Dictionary of Medical 
Science, by R. Dunglison, M.D., Philadelphia, Henry 
C. Lea, 1874, page 946.” “Shock. Sudden or instan- 
taneous depression of organic, nervous or vital power, 
often with more or less perturbation of the body and 
mind, passing either into reaction or into fatal sinking 
occasioned by the nature, severity, or extent of an in- 
jury, or by an overwhelming moral calamity.” 

Except as regards the portions of Mr. Hunter's 
remarks that I have already referred to, I fail to see 
wherein the views set forth by me as regards the causes 
of death by electricity differ essentially from those set 
forth by himself. 
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Electroplating. By J. W. URQUHART. Second edition, 
carefully revised, with additions. London : Crosby 
Lockwood & Son. 


THE most noticeable additions in the new edition relates 
to plating by means of dynamo machines. We notice, 
however, in the short chapter relating to the subject 
the statement, “The volt is nearly equal to the E.M.F. 
of a Daniell cell of large size;” also we have the ex- 
tremely definite statement (of the “size of a lump of 
chalk” kind) that “such a cell would give a current of 
about an ampere, and, again, “Such a cell would pro- 
bably have an internal resistance of one ohm.” Con- 
siderable attention is given to nickel plating. Although 
the work is not an elaborate treatise, it is decidedly a 
useful one, 


= 


VILLIERS-STEAD AND HEDGMAN’S ELEC- 
TRICAL AUTOMATIC DELIVERY BOX. 


‘THE electrical automatic delivery box, invented and 
patented by Messrs, Villiers-Stead and Hedgman, we 


illustrate below. Fig. 1 represents the front view of an 
example in wood, made to deliver an article, say a box 
of cigarettes, of the value of 3d. Fig. 2 represents a 
top view with the tower removed ; and fig. 3 the pans 
for the reception of coins and the contact arrangements. 
This machine, as its name implies, works by electricity, 
and, unlike all other existing automatic boxes, can be 


made to deliver articles of any value, working with 
either silver or copper coins. The sample box recently 
submitted to us delivered a threepenny box of 
cigarettes. The drawer, fig. 2, is made to run on 
slides, and is held in position against the tension of a 
spiral spring by a catch on the armature of an electro- 
magnet engaging in the teeth of the double rack, as 
represented in the figure, which is so made that the 
teeth on one side are opposite the openings between the 
opposing ones. In the lower part of the case, and illus- 
trated in fig. 3, is an arrangement of three balanced 
pans, each working on centres, and carrying a contact 
piece, which rubs against and makes contact with a 
platinised steel spring. The top pan is made to over- 
balance with the weight of a penny, the second with 
two halfpence or four farthings, and the third, or bottom 
pan, with a threepenny piece ; the whole being joined 
up with the battery and electro-magnet in such a way 
that on the tipping of any of the pans the circuit is 
completed and a current is established through the 
magnet coils. The top pan is so constructed with an 
aperture at the back that any coin smaller than a penny 
will pass through, and the second pan in a similar 
manner is arranged to allow of a threepenny piece 
passing through into the lowest pan. Running from 
the slot on the right of the tower is a zigzag tube (only ~ 
partly shown in fig.) which carries the various coins 
down to the top pan. The first and second pans each 
carry a contact piece, which on the tipping up by the 
coin makes one contact with the battery ; the contact 
piece of the bottom pan, however, is divided into two 
parts, and is arranged so as to make three contacts. 

It will be seen that for each penny piece or its equi- 
valent deposited in the box, the corresponding pan will 
turn over and make one contact, thus completing the 
circuit and causing the armature of the electro-magnet 
to be attracted and then released, thus allowing one 
tooth of the rack to escape and the drawer to advance 
one stage. In the same way on depositing two more 
pence in the machine, the two remaining teeth are re- 
leased, and the drawer shoots out, delivering the article. 

If instead of three pence a threepenny piece is placed 
in the box, it passes down into the lowest pan, turning 


it over and making three contacts, and in a similar 
manner releasing the drawer. 

The box is worked by three small sealed Leclanché 
cells, and as will be seen by the drawings, has no com- 
plicated machinery, consequently it can be manufac- 
tured at a much less cost than the existing mechanical 
machines. 
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A further advantage possessed by this box consists 
in the mechanical arrangement for closing the coin slot. 
This is so fitted in eonnection with the drawer that 
until the latter is quite replaced the slot remains closed, 


Fia. 3. 


thus preventing the public being cheated by the drawer 
coming out empty, which would take place without 
this arrangement if a coin were deposited in the 
machine before replacing the drawer. 


PRACTICAL NOTES CONCERNING THE CON- 
STRUCTION, USE AND MANAGEMENT OF 
STORAGE BATTERIES. 


By A. RECKENZAUN. 


(Continued from page 7.) 


Experiments with Storage Battery Cars. 


AS we are treating of the properties and uses of accumu- 
lators in particular, there is no need to give detailed 
descriptions of the construction of the motors, gearing, 
and other mechanical parts of cars. The efficiency and 
durability of the battery, however, is materially influ- 
enced by the efficiency of the devices used for pro- 
pelling the vehicle, consequently a few remarks on 
constructive details will prove of service hereafter. 
Car No. 3, mentioned in the preceding article, was 
mounted on two bogies whose wheel-bases were com- 
paratively short, 3 feet 8 inches; this gave great 
freedom of motion round the curves. The gauge of 
the track in Philadelphia is 5 feet 2} inches, and the 
rails are of the usual type used in that city, called the 
“ flat rail.” The power was transmitted between the 
motors and’axles by means of worm gearing, attached 
to one axle of each bogie. Variations of current to suit 
the requirements of tractive resistance were effected by 
varying the resistances in the motors. Each field 
magnet core was wound with two distinct coils, which 
by means of a suitable switch could be thrown in 
parallel or in series, and the motors, as a whole, could 
be worked in parallel, in series, or singly. Thus a 
number of changes could be made without resorting to 


artificial resistances, and without excessive currents 
flowing at the start. Car No. 3 was specially built for 
electric traction ; its length is 22 feet inside, 28 feet 
2 inches over platforms, and 7 feet 6 inches wide over 
all. Car No. 1 is different in many respects. One 
motor only is used (Sprague type), which is geared to 
the aft axle by means of a pinion and spur wheel. 
The wheel base is 6 feet, there are only two axles, one 
of which is driven, and the car is of the ordinary two- 
horse type, 16 feet long in the body and 21 feet over 
the platforms. The accumulators were of the same 


type as those in car No. 3, but only 84 in number,- 


arranged under the seats. The weight of this vehicle 
during the tests, with several men on board, was 5°3 
tons. The conditions of the line and the atmosphere 
were similar to those in the former experiments. With 
this set of fully charged accumulators we made 231 
round trips in 6} hours, representing a distance of 43:8 
miles. Onan average, 22°6 ampéres cf current were 
used ; the maximum on the grade of 5 per cent. rise 
was 70 ampéres, on the level 20 to 25ampéres. Round 
the curves, owing to the greater wheel-base, this car 
ran slower than car No. 3, with the same amount of 
current, and the mean speed was just 7 miles per hour. 
The specific gravity of the cells averaged 1,184 degrees 
before the car started on its journey, and it dropped to 
1,123 at the end, giving a difference of 61 degrees for 
43°8 miles, or 1°415 degrees per car mile. Calculating 
the mean E.M.F. at 157 volts from actual measurements, 
we get an average of 4:75 H.P., giving a consumption of 
29-€9 horse-power hours supplied by the battery, whilst 
the maximum energy given off at any moment was 
70 x 150 = 10,500 watts = 14 electrical H.P. 

Converting the work into ton miles, which is no 
doubt the most rational mode of comparing figures, we 
get 53 x 43°8 = 232:14 ton miles at an expenditure of 
29°69 H.P. hours, and this gives nearly 7°78 ton miles 
per H.P. hour. 

The energy expended per car mile was ‘678 H.P. 
hours ; it will be seen that this was very little less in 
the case of car No. 3, yet there is a difference of 28 per 
cent. in favour of this car when we compare the relative 
consumption per ton-mile. The re-charging of car 
No. 1 took 6 hours, at an average rate of 5,410 watts, 
and this amounted to 43°5 H.P. hours, with a fair over- 
charge. We find that in the case of tramcar propulsion, 
where the batteries are worked at a comparatively high 
rate, the efficiency of the accumulator never reaches 
above 70 per cent., measuring the energy at the ter- 
minals of the battery both when charging and dis- 
charging, although the efficiency in ampére hours often 
exceeds 80 per cent. ; but this latter mode of expressing 
efficiencies is of little practical value. 


Effect of Condition of Road upon Storage Battery. 


It will be seen that there is a great difference in the 
rate of current consumed according to the state the rails 
are in at different times. As a matter of fact, the 
streets of Philadelphia are about the dirtiest of any 
city in the States, and there is sometimes so much dust 
that one can hardly see the top of the rails in places 
where much cross traffic occurs, through market carts 
and all sorts of waggons. After a good shower of rain 
the tram rails assume a tolerable clean appearance ; 
there being no grooves except at curves, the mud is 
easily squeezed out by the flanges of the car wheels ; 
thus it happens that during or after a rainfall the 
energy necessary for propelling the vehicle is very 
much smaller than in dry weather. Although car No. 1 
has made hundreds of trips through the city, vid Spruce 
and Pine Streets and Walnut and Chestnut Streets, prior 
to the time when this record was made, we have only 
on very few occasions taken readings systematically. 
On one of these occasions we carried only about a dozen 
passengers; the weather was damp, and therefore 
favourable. Readings were taken on the ammeter only, 
at the same rapid rate as formerly on the experimental 
track, and we worked out the averages between each 
“square,” the streets of that city, as is well known, 
being divided into squares ; at each square is a cross 
street, so that the rails of all the lines running at right 
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angles to a certain route intersect, on an average, every 
200 yards. 

As our car ran faster than the horse car in front of 
us, we had to stop as often as they did when taking up 
and putting down passengers, or letting other traffic 
pass at the numerous crossings. Thus, on one round 
trip between Graysferry and the Exchange and back 
again, we used only 21 ampéres of current on an 
average, each single trip taking about 40 minutes, 
the distance being 3} miles. The maximum current at 
the grades and curves, or both combined, amounted to 
643 amperes. In order to show how irregularly the 
energy is consumed even on lines with moderate 
grades, we give here a few figures as examples. Taking 
the 10 squares in Pine Street, going “up town,” the 
average currents for each square were 45°31 ampéres 
between Fourth Street and Fifth Street, 40°31 between 
Fifth and Sixth, 16°05 between Sixth and Seventh, 
then 43°5, 21°05, 14°04, 30°58, 0, 16°53, and 27-7 between 
Thirteenth and Broad Streets. On the return journey 
“down town ” through Spruce Street, which is parallel 
to and next to Pine Street, the currents were 9:16 
ampéres between Broad and Thirteenth Streets, 0 be- 
tween Thirteenth and Twelfth, then 13°84, 24:28, 28-0, 
18, 9:4, 24:04, 20, and 17:15 between Fifth and Fourth 
Streets respectively. 

On another occasion, with the rails clogged with dry 
dirt, and 23 passengers on the car when going “ down 
town” and 40 passengers when returning, the currents 
between the same streets were as follows, viz. : going 
from the Fourth Street towards Broad Street 48°66, 
41°76, 20°55, 67°69, 43°43, 10, 36°25, 20°27, 22°85 and 
3333 amperes respectively. Returning again from 
Broad Street to Fourth Street we had 31°25, 21-05, 
42°64, 8°26, 26°59, 0, 16°53, 41°66, 0 and 20°62 ampéres 
respectively. During the entire trip the average cur- 
rent rate was 36 ampcres. 

No. 3 car hauling No. 1.—Tests were made to ascer- 
tain the current consumed hy car No.3 when propelling 
itself as well as car No. 1 attached to it, the apparatus 
of the latter being kept inactive during the experiment. 
Instead of running the vehicles round continuously, a 
start was made for each trip of 1,005 feet on our expe- 
rimental line. Thus the current used on one trip of 
15 minutes’ duration was 41:1 ampéres. The total 
weight propelled was 12-3 tons; the currents on the 5 
per cent grade and on the 33 feet curve were necessarily 
very high, and the E.M.F. varied considerably owing 
to the great strain put upon the accumulator of the 
locomotive car ; thus the E.M.F. on open circuit before 
starting gave 234 volts, at the instant of starting 220°5 
volts, when going round the 33 feet curve 216 volts, 
and on the level] 225 volts, and immediately after the 
car stopped it rose again to 230 on open circuit. 

(To be continued.) 


ON ELECTRO-CHEMICAL RADIOPHONY.* 


By MM. G. CHAPERON and E. MERCADIER. 


It has been found practicable to produce the most 
complex musical sounds by the effect of intermittent 
radiations upon the electric conductivity of selenium 
and other bodies, though the electro-chemical pheno- 
mena produced by the same radiations do not seem to 
have been utilised for the same purpose. It may, 
nevertheless, be asked if the variations of electromotive 
force first studied by M. E. Becquerel, which result 
from the illumination of a very large number of galvanic 
elements, are not also capable of producing musical 
sounds in a telephone ? 

The authors have, in fact, succeeded in producing 
such sounds with a peculiar form of galvanic element 
— appears sensitive to almost all luminous radia- 
ions. 

The element consists of a plate of silver coated with 
a very slender layer of sulphide of silver by the elec- 


* Comptes Rendus. 


trolysis of sulphide of sodium and of another plate of 
silver simply cleaned. The whole is plunged into a 
glass tube filled with aconductive liquid ; for instance, 
water acidulated with a few drops of sulphuric acid. 
Caustic potash may also be employed and other elec- 
trolytes, but not the alkaline sulphides. 

The element thus constituted has a very slight and 
variable electromotive force, and it is polarised very 
rapidly. But it gives rise to an instantaneous variation 
of current under the action of daylight, or even of a 
very feeble artificial light. 

These effects may be compared with those of 
Becquerel’s actinometer in its second form, sensitive to 
all the radiations and are capable of manifesting them- 
selves for entire months if the apparatus remains ex- 
posed to air and light without especial precautions, but 
they become less sensitive with time. 

These effects are manifested with great rapidity. Ifan 
element of silver sulphide, silver and acidulated water, is 
placed ina closed circuit comprising a telephone and 
exposed to the radiations of the oxyhydrogen light, 
rendered intermittent by means of a wheel perforated 
with holes, we hear on the telephone sounds and accords 
of sounds varying in heightto a pitch corresponding to 
more than 1,000 vibrations per second, and consequently 
to an electro-chemical effect the duration of which is 
less than ,,'5)th of a second. 

There is thus obtained an electro-chemical radiophone, 
the effects of which are analogous to those of the sele- 
nium electric radiophones, and which are capable of 
the same applications. 

The authors are led to believe that the variations of 
the current, the causes of these effects, correspond to 
variations of the electromotive force or of the chemical 
energy of the apparatus, for the resistance measured in 
a Wheatstone bridge, making use of alternating currents 
is not affected by the illumination. 

It appears from these facts that the unknown modi- 
fications which light occasions in the energy of an elec- 
trolytic reaction are capable, like variations in conduc- 
tivity are capable, of combining by summation and of 
being mutually superimposed without being blended 
according to the general laws of small movements. 

From this point of view the authors are studying 
various actinometers and eombinations already known 
to be sensitive to light. 

In particular, the element copper oxide-copper 
chloride of sodium described by MM. Gouy and 
Rigollot in the Comples Rendus (CV1., p. 470) constitutes 
an electro-chemical radiophone, and the radiophonic 
effects given by the very slightly oxidised portion of 
the element appear more permanent than the galvano- 
metric effects which alone were observed by its authors. 
MM. Chaperon and Mercadier have constructed one of 
these elements which still continued to produce sounds 
after three days, though no precaution had been taken 
for its preservation. 


ON THE CHANGE OF POTENTIAL OF A 
VOLTAIC COUPLE BY VARIATION OF 
STRENGTH OF ITS LIQUID.* 


By Dr. G. GORE, F.R.S. 


[ABSTRACT. ] 


THIS paper contains a series of tables of measurements 
of the electromotive forces of a voltaic couple com- 
posed of unamalgamated zine and platinum in dis- 
tilled water, and in aqueous solutions of different 
strengths, of the following substances :—potassic chlo- 
rate, potassic chloride, hydrochloric acid and bromine. 
The measurements were made by balancing the poten- 
tial of the couple by that of a suitable thermo-electric 
pile (Birmingham Philosophical Society's Proceedings, 
Vol. IV., p. 130) through an ordinary astatic gaiva- 
nometer of about 100 ohms resistance. 


* Read before the Royal Society, June 14th, 1888. 
Cc 
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The following are the minimum proportions of those 
substances required to change the potential of the 
couple in water :—petassic chlorate between 1 in 221 
and 258 parts of water ; potassic chloride, between 1 in 
695,067 and 1,390,134 ; hydrochloric acid between 1 in 
9,300,000 and 9,388,185 ; and of bromine, between 1 in 
77,500,000 and 84,545,000 parts. 

With each of these substances a gradual and uniform 
increase of strength of the solution, from the weakest 
up to a saturated one, was attended by a more or less 
irregular change of electromotive force. 

By plotting the quantities of dissolved substance as 
ordinates to the electromotive forces as abscissz, each 
substance yielded a different curve of variation of 
electromotive force by uniformly increasing the 
strength of its solution; and the curve was charac- 
teristic of the substance. As the least addition of a 
foreign soluble substance greatly changed the “ mini- 
mum point” and altered the curve of variation of 
potential, both the curve and the minimum proportion 
of a substance required to upset the balance of the 
couple in water, may probably be used as tests of the 
chemical composition of the substance, and as means 
of examining its state of combination when dissolved. 
By varying the strength of the solution at each of the 
metals separately, a curve of change of potential was 
obtained for each positive metal, but not for every 
negative one. 


THE MINIMUM POINT OF CHANGE OF 
POTENTIAL OF A VOLTAIC COUPLE.* 


By Dr. G. GORE, F.R.S. 


[ABSTRACT ] 


IN this communication is described the following very 
simple method of detecting the influence of the 
minimum proportion of chlorine or other soluble sub- 
stance, &c., upon the electromotive force of a voltaic 
couple. (Nature, Vol. 38, p. 117.) 

Take a voltaic couple, composed of an unamalga- 
mated strip of zinc or magnesium (the latter is usually 
the most sensitive), and a small sheet of platinum, 
immersed in distilled water, balance its electric poten- 
tial through an ordinary galvanometer of about 100 
ohms resistance, by that of a precisely similar couple 
composed of portions of the same specimens of the 
same metals, immersed the same moment as the other 
pair in a separate quantity of the same water, and 
gradually add to one of the two cells sufficiently small 
and known quantities of an adequately weak solution 
of known strength in a portion of the same water of 
the substance to be used until the balance is upset, and 
take note of the proportions of the substance and of the 
water then contained in that cell. In the present ex- 
periments a magnesium platinum couple was employed. 

The minimum proportions required with several 
substances were as follows :—Potassic chloride between 
1 part in 3,875 and 4,650 parts of water; potassic 
chlorate, between 1 in 4,650 and 5,166; hydrochloric 
acid, between 1 in 516,666 and 664,285; and with 
chlorine, between 1 in 15,656,500,000 and 19,565,210,000. 

The proportion required of each different substance 
is dependent upon very simple conditions, viz., un- 
changed composition of the voltaic couple, a uniform 
temperature, and employing the same galvanometer. 
The apparently constant numbers thus obtained may 
probably be used as tests of the purity or of the uni- 
formity of composition of dissolved substances. 

The “minimum point” varies with :—lIst, the 
chemical composition of the liquid ; 2nd, the kind 
of positive metal ; 3rd, to a less degree with the kind 
of negative metal ; 4th, the temperature at the surface 
of the positive metal, and at that of the negative one ; 
and 5th, with the kind of galvanometer employed. 

The order of the degree of sensitiveness is manifestly 


* Read before the Royal Society, June 14th, 1888. 


related to that of the degree of free chemical energy 
of the liquid ; also to the atomic and molecular weights 
of the dissolved substances, and to the ordinary chemical 
groups of halogens. The greater the degree of free 
chemical energy of the dissolved substance, and the 
greater its action upon the positive metal, the smaller 
the proportion of it required to change the potential. 
As the “minimum point” of a chemically active 
substance dissolved in water is usually much altered by 
adding almost any soluble substance to the mixture, 
measurements of that point in a number of liquids at a 
given temperature with the same voltaic pair and galva- 
nometer will probably throw some light upon the degree 
of chemical freedom of substances dissolved in water. 


INFLUENCE OF THE CHEMICAL ENERGY 
OF ELECTROLYTES UPON THE MINIMUM 
POINT AND CHANGE OF POTENTIAL OF 
A VOLTAIC COUPLE IN WATER* — 


By Dr. G. GORE, F.R.S. 


[ABSTRACT. ] 


By means of a zine-platinum voltaic couple in distilled 
water, with its electromotive force balanced by that of 
a suitable thermo-electric pilet (Birminghain Philo- 
sophical Society’s Proceedings, Vol. 1V., p. 130), the 
effect of several groups of chemical substances upon.the 
potential of the couple was examined. Measurements 
were made of the electromotive force of a series of 
strengths of solutions of each substance, and the results 
are given in a series of tables. 

The minimum proportions of substance required to 
change the potential of the couple in water were as 
follows :— 


Potassic iodate. Between 1 in 443 and 404 
»  bromate 344 384 
» chlorate 221 258 
Potassic iodide. Between 1 in 15,500 and 17,222 
bromide 66,428 67,391 
» chloride 695,067 704,540 
Iodine. Between 1 in 3,100,000 and 3,521,970 
Bromine 77,500,000 84,545,000 
Chlorine 1 ,, 1,264,000,000 1,300,000,000 


On comparing these numbers we find that the pro- 
portion of substance required to upset the voltaic 
balance was largest with the oxygen salts, intermediate 
with the haloid ones, and least with the free elementary 
halogens. It was smaller the greater the degree of 
chemical energy of the substance ; thus it was about 
400 times less with chlorine than with iodine. And it 
was smaller the greater the degree of freedom to exert 
that energy; thus it was about 5,416,000 times less 
with free chlorine than with potassic chlorate, or 
1,570,000 times less than with the combined chlorine of 
the chlorate ; and about 185 times smaller than with 
potassic chloride, or 88 times less than with the com- 
bined chlorine of that salt. 

The order or curve of variation of potential by 
uniform increase of strength of the solution was 
different with each substance, and was apparently 
characteristic of the body in each case. A great number 


of such representative curves might be obtained with a 


zine platinum or other voltaic couple in different 
electrolytes. 


Electric Light in the Pulpit.—For the last three 
months electricity has been used for lighting the 
reading desk in St. Andrew’s Church, Upper Norwood. 
The “plant” consists of a 6-volt 30 ampére hour 
battery (E.P.S. portable type), which is re-charged 
every six weeks at the residence of a member of the 
congregation. 


* Read before the Royal Society, June 14, 1888. 
+ This instrument is manufactured by Messrs. Walder Brothers, 
Horseferry Road, Westminster. 
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MR. VERNON HARCOURT’S NEW 
PHOTOMETER. 


THE holophotometer has been designed in order to get 
rid of two difficulties connected with other methods 
of attaining the same object, viz., to measure the light 
emitted in every direction by any luminous source. 
These difficulties are :—(1) The movement of the light 
to be measured or of the standard lamp, neither of 
which is desirable. (2) The errors caused in the 
measurement of lamps provided with reflecting fittings, 
by the assumption that the flame is the zero point from 
which measurements should be made, whereas, strictly 
speaking, the principal focus formed by the reflector 
should be takenasthe zeropoint. Inasmuch, then,asthis 
focus may be several inches away from the flame, and 
as the length of bar usually employed is 60 inches, it 
is evident that serious errors may be introduced by the 
difference between the real and the assumed zero point. 


To establish the existence of such an error, and to 
eliminate it, two things are necessary, viz., that readings 
should be taken with bars of various lengths ; and that 
the length of the bar should be very great compared 
with that between the real source of light and the focus 
formed by the reflector. Both these points are secured 
by the use of the holophotometer. The instrument is 
mounted upon a table capable of being moved nearer 
to or further from a fixed table containing a graduated 
bar with movable disc (say of the Letheny pattern), and 
having a standard lamp fixed at the zero of the bar. 
The lamp to be measured is mounted upon or is in 
rigid connection with the movable table, and is there- 
fore, not moved during a series of readings. 

The holophotometer consists of an axis working 


friction-tight in a collar supported by a vertical pillar. 
The axis is accurately fixed at the same height, and in 
a line with the centre of the disc. At the end nearest 
to the disc is placed a large mirror with its centre con- 
centric with the axis, but so arranged that the plane of 
the mirror may be inclined and clamped at any angle 
to the axis. At the other end of the axis is fixed 
a telescopic arm carrying a smaller mirror, which is 
capable of being turned into any required position. 
The arm being rigidly fixed to the rotating axis of the 
instrument, to which is also attached the larger mirror, 
it follows that the rotatory motions of the mirrors about 
the axis are identical. The angles of rotation are 
measured by the indications upon a divided circle 
attached to the moving axis, which are shown by a 
pointer fixed to the upright support. 

The mirrors are adjusted in such a way that the 
light from the lamp to be measured falls upon the 
smaller mirror, thence is reflected on to the larger one, 
and, finally, along the axial line of the photometer 
disc. As both mirrors rotate together, it follows that 
if a horizontal beam is reflected correctly, all other 
beams will find their way along the axis of the photo- 
meter. If, therefore, the arm carrying the small 
mirror be moved through various angles, it will receive 
the light emitted from the lamp at those angles, and 
the light will at every angle be transmitted along the 
axis of the photometer. The divided circle is made 
large enough to serve as a complete screen of all direct 
light ; and only the light falling on the small mirror 
can find its way to the disc. In order that absolute, as 


well as comparative, tests may be carried out, only one 
additional measurement need be made. The direct 
horizontal light is measured without the interposition 
of the holophotometer (which is mounted so as to be 
easily moved out of the direct line) ; then the mirrors 
are interposed, and a new measurement made. The 
additional path travelled by the light is allowed for in 
calculation, and thus the absorption of the mirrors is 
found once for all for the particular character of light 
under measurement. It is only necessary afterwards 
to multiply subsequent values by this coefficient of 
absorption in order to obtain absolute measurements at 
various angles. 

The employment of mirrors in photometry has some- 
times led to serious errors ; but it will be seen by the 
foregoing description that inasmuch as the reiative 
angle of the mirrors is never changed, and as their 
absorption is easily calculated and allowed for, the 
only objections to their use have been guarded against 
and avoided. 

In order to eliminate the second source of error men- 
tioned above, viz., that arising from the formation of a 
principal focus, it is only necessary to take a series of 
readings with the table in one position, and then move 
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‘it to a greater distance and take another series. If a 


focus is formed at a-sufficient distance to produce an 


appreciable error, it will clearly appear in the differ- 


ence between the readings at the two distances, and 
then it is only necessary to wheel the table to such a 
distance that the discrepancy is inappreciable. In 
other words, this is equivalent to using a bar of suffi- 
cient length to make it practically infinite compared 
with the distance between the focus and the real source 
of light. 

The instrument has been designed specially for use 
in lighthouse work, where it becomes of the highest 
importance to measure accurately the total light given 
by any lamp, and not only that emitted in any one 


‘direction, which may or may not be the maximum. 


Preliminary experiments made with the instrument 
by Mr. Stepney Rawson, at the works of the Wood- 
house and Rawson Electric Manufacturing Company, 
have shown what a valuable instrument it is for the 
determirfation of the commercial value of various 
lamps, as well as for assisting in the many difficult 


_ problems of the diffusion and reflection of light. The 


absorption of the two mirrors used is as already men- 
tioned, stated to be only 1'8 per cent.; but a series of 
experiments is to be made upon this point. 

We show here three views of the instrument :— 

1. As shown from behind, showing the divided scale. 

2. Looking from the photometer disc, showing how 
the horizontal light from the lamp is transmitted to the 
disc. 

3. Looking from the photometer disc, showing how 
the vertical light would be transmitted to the disc. 

Inquiries with regard to the instrument should be 
addressed to the Woodhouse and Rawson Electric 


Supply Company. 


Lightning and Telegraph Instruments, — During 
one of last week’s thunderstorms a telegraph instrument 
at the Brigg railway station was struck and damaged, 
and much alarm was caused at the post office at the 
same place by a loud report proceeding from a tele- 


graph instrument. The office immediately afterwards — 


filled with smoke, but fortunately nothing took fire and 
no personal injury was sustained. 


ELECTRIC LAUNCHES ON THE THAMES. 


AT Henley and Marlow, during the regatta week which 
ended on Saturday last, evidence was given that another 
step has been taken in the direction of making electric 
launches more numerous on the Thames. Although 
for some years back they have been seen occasionally, 
it was not to be expected that they would come into 
anything more than the most limited use till charging 
stations were established at convenient points of the 
most frequented parts of the river. A spirited attempt 
is being made by Messrs. Immisch & Co. to remove this 
serious obstacle, and one of the most prominent objects 
on the banks of the river during the recent gala, 
amongst the gaily decorated house-boats, was a com- 
paratively sober looking craft bearing the inscription, 
“* Messrs. Immisch & Co.’s Electric Charging Station.” 
Considerable interest was evinced in the plan of opera- 
tions by a number of distinguished visitors, who were 
put in possession of all particulars in the most courteous 
manner by the owners and their officials on board. As 
a result we feel sure that next year, the jubilee year of 
the regatta, electric launches will have been built to the 
order of many of the wealthy and fashionable fre- 
quenters of the river. Already we believe the umpire 
has made arrangements to be supplied with an elec- 
trically propelled launch to replace the steam-driven 
one he had in use this season. 

It is the intention of Messrs. Immisch & Co. to fit up 
three or four charging stations at which boats can be 
charged during the night. The station already completed 
has been especially designed to fulfil the varying require- 
ments likely to be demanded of it. It is contained in 
a barge of light draught, some 70 feet long, and about 
50 tons burthen. It comprises a 16 N.H.P. semi-fixed 
compound engine by Fowler, of Leeds; two Immisch 
shunt wound dynamos, so arranged by suitable resist- 
ances that any electromotive force between 50 volts 
and 160 volts, and an aggregate current of 180 ampéres 
can be obtained. The current can be divided into six 
distinct circuits by means of a large switchboard. 
Arrangements are also made so that the energy supplied 
to customers can be measured and charged at a fixed 
rate. The barge is also fitted with ample coal bunkers, 
and cabin accommodation for the engineer in charge 
and the crew. 

In the early part of this year the firm built the 
Malden. She is a rakish looking launch, 30 feet long, 
4 feet 10 inches beam, with a mean draught of 24 feet. 
She is fitted with an Immisch motor, giving 3 B.H.P., 
at about 650 revolutions per minute. The propeller is 
coupled direct to the motor shaft, and the electric 
energy is stored in 48 accumulators. The Malden steers 
very easily, and makes capital headway against the swift 
tides obtaining on the Thames. She is a thoroughly 
serviceable boat, and said to be the fastest electric 
launch of her length. 

The firm has also in its yard, Strand-on-the-Green, 
Kew, the Viscountess Bury. This isa very fine plea- 
sure boat, designed for use above lock. She will 
accommodate about 70 people, and is built with refer- 
ence to comfort rather than speed. There are to be 
twin propellers, with separate motors of 10 B.H.P. each, 
at a speed of about 800 revolutions per minute. The 
accumulators are specially made, and will be divided 
into two batteries, so that the port and starboard motors 
can be worked independently of each other. This 
arrangement will assist the steering on the sharp bends 
of the river. It is expected that this boat will be 
shortly afloat. Messrs. Immisch have further in course 
of construction a small fleet of pleasure launches, 
intended for sale or hire. 


Polreagenzpapier.— Mr. B. Weise sends us a slip of 
“ Polreagenzpapier” prepared over five years ago, 
which he says he has found in a good many instances 
of valuable service, the qualities appearing to be the 
same now as when he first prepared it. 
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AMERICAN NOTES. 


By DAS TELEPHON. 


Tux modern history of the steam engine has been also the history 
of continually repeated attempts to supersede it by other forms of 
motor, usually by other forms of heat engine. These attempts 
have, as a rule, involved the use of some other fluid than water as 
the motive substance and the transformation of heat into mechani- 
cal energy by what were supposed to be other processes than that 
illustrated in the operation of the steam engine. Before the esta- 
blishment of the modern theory of thermo-dynamics, the nature of 
heat as energy not being understood and the laws of transforma- 
tion of energy not being known, such efforts were countenanced 
and often earnestly encouraged by scientific men; but to-day no 
one having the slightest claim to scientific knowledge or authority 
looks for any great gain by substitution of one working substance 
for another. The number of ignorant, self-deceived, or swindling 
promoters of such schemes does not, however, appear to be 
diminishing. 

On the contrary, it is the experience of the writer that they are 
rather becoming more numerous than ever. The stock argument 
used by this class of self-styled inventors now is: “ Scientific 
men have been deceived before ; they may be deceived again, even 
in a matter in regard to which they are so positive as in this, and 
it is not impossible that the claims made by beclouded schemes 
may be based upon natural law.” For such advocates the next 
step, the affirmation that a possibility is here identical with a 
reasonable probability is easy, and many a really good business 
man, moved by no better evidence than this, has risked and lost 
thousands of dollars. 

One such doubtful “invention,” in regard to which the writer 
was consulted, took several hundred thousands of dollars from the 
“wolves,” and no one knows how much from the “lambs,” of 
Wall Street; and there is good reason to believe that another 
hardly less outrageous humbug has been for several years quietly 
fleecing sanguine but ignorant capitalists, but very possibly still 
more seriously. Its advocates have even claimed that they have 
received millions of dollars in exchange for their fabulous assur- 
ances of untold wealth to come. 

The Western Union directors declared a quarterly dividend of 
1} per cent. payable July 16th. 

The report for the quarter ending June 30th, partly estimated, 
puts the net revenues at $1,350,000 as against $1,050,000 last year, 
$1,000,000 in 1886, and $1,400,000 in 1885. Interest on the bonds 
and sinking fund requirements will be $142,652, and the dividends 
now declared $1,077,357. The surplus as of July Ist is put at 
$7,456,887. : 

A cable 7,500 miles long is to connect Australia and Canada. 
The route is now being surveyed by a British vessel, but the work 
of laying the cable alone will take three years. 

The recent decision of the Supreme Court in favour of the Bell 
Telephone Company did not end the troubles of that corporation 
with reference to its chief patent. It has been compelled to bring 
suit against the American Cushman Telephone Company for in- 
fringement. The defendant puts in the defence of priority of 
invention, and adduces instances of the application of the main 
principle as early as 1851. The case is begun in the United States 
District Court at Chicago, and if the Bell Company loses it its 


patent becomes worthless. But the Bell people represent 


$250,000,000, and they have not lost a case as yet. 

Professor Ralph Pope, the principal electrician of the Board of 
Electrical Control, made use of these words :— 

“ This matter of underground arc currents is no longer experi- 
mental, and the companies ought to know it.” 

Another expert, Professor Wheeler, said that two miles of elec- 
tric wire were being successfully worked underground on the 
Girard College property in Philadelphia, and had been in opera- 
tion since last spring, with only one or two “ grounds” and leaks 
and lightning troubles, but no serious defect of the cable. 

Philadelphia has long been pointed to as the city in which the 
problem of burying of electric wires has been solved, and its ex- 
periences have been proudly claimed as establishing the practica- 
bility of the subway conduits. Is has been the favourite argu- 
ment of those who favour the scheme that if it succeeds in Phila- 
delphia it must necessarily succeed elsewhere. 

But Professor Henry Morton, of the Stevens Institute of Tech- 
nology, who is spoken of by Mayor Hewitt as one of the best 
informed men in the country on the question of electric lighting 
and all that pertains thereto, evidently does not agree with these 
theorists, for he said to a Herald reporter on Saturday :— 

“Tn Philadelphia they ran a mile or two of wires underground, 
but had endless trouble. When I was there last I was told that 
they had been forced to abandon one of their lines, and were 
almost constantly tearing up the streets to make repairs on the 
other. Among their other experiences were several explosions, 
caused by the contact of gas with portions of the wire that had 
lost its insulation.” 

Bearing upon these assertions by Professor Morton, and strongly 
confirming them, had they needed confirmation, is the following 
letter, which was written by a gentleman who has been practically 
engaged in the business of electric lighting ever since it came into 
vogue. It was written on May 20th, in answer to an enquiry by 
President Lynch, of the United States Illuminating Company, as 
to the progress of the work of burying electric wires in Phila- 


delphia. Mr. A. J. De Camp is the general manager of the Brush 
Electric Lighting’Company of that city. The letter says :— 

“There has probably been more done to solve the vexed 
problem of burying electric light wires in Philadelphia than in 
any other city. The first substantial effort was made about five 

ears ago when the iron conduit was placed on Chestnut Street. 

“ While the conduit, in point of convenience, is, in my judg- 
ment, one of the best, it has been found impossible to get a cable 
sufficiently well insulated to prevent short circuits which, from 
time to time, caused explosions of gases, which are bound to accu- 
mulate in any open conduit. 

« After careful considetation of the difficulties of maintaining 
our service, and the constant danger to person and property by 
reason of such explosions, it was determined to abandon the system 
so far as arc light wires were concerned. It is now being used for 
incandescent work, in which we are using a potential of 100 volts 
only. Thus far we have had no trouble, and I see no reason why 
we should have any. 

« The circuit on North Broad Street, which was put down by 
the chief of the City Department, and from which we are furnish- 
ing city lights, is the one so generally quoted as being a success. 

of the circuit has been in use for about three years, and a 
part for two years. For the last six months only it has been 
fairly loaded with a current of from 1,800 to 2,000 volts. The fact 
that we manage to keep the lights burning, of course, gives the 
impression that it is a perfect success, but in point of fact it is 
seldom without ‘ grounds,’ and has burned out completely several 
times, the last time within a week. 

“ Long experience and careful observation brings me to the con- 
clusion that until some insulation is found that is impervious to 
all earth influences, it is worse than folly to attempt any general 
system of underground service. It is quite manifest that no lead 
or other metallic substance can be used, and for the same reason 
I question whether iron conduits would be admissible, or whether 
open conduits of any kind would, as in the latter case the danger 
of explosions of accumulated gases would be a constant menace to 
life and property in the event of an imperfect insulation. 

“ In a word, before anything can be safely done in underground 
work it will be necessary to have a perfect insulation—a hundred 
times more necessary than a perfect joint in a gas main—and I do 
not believe such an insulation has been found.” 


Washington, June 28th. 


DETERMINATION OF THE OHM BY LIPP- 
MANN’S ELECTRO-DYNAMIC METHOD. 


By M. H. WUILLEUMIER. 


THE method employed is the zero method proposed by 
M. Lippmann. A movable frame covered with fine 
wire turns around one of its diameters at a uniform 
speed, v. It is placed in the interior of a fixed bobbin 
traversed by a current of the intensity, 7, which circu- 
lates at the same time in the conductor whose resistance 
it is wished to determine. The induced circuit is closed 
at the moment when the electromotive force developed 
in the frame reaches its maximum, and this force is 
then opposed to the difference of potential which 
exists between the two extreme points, A and B, of 
the conductor. These latter are chosen in such a 
manner that the two opposite forces annul each other, 
which is ascertained by means of a sensitive electro- 
meter. 

If Ss signifies the surface enfolded by the induced 
wire, v the speed of rotation of the frame, and 7 the 
number of the coils of the fixed frame per centimetre, 
and if this issupposed infinitely long the value of the 
resistance is given by the relation, 

R=8r'snv. 

The use of a bobbin of infinite length may be avoided 
by displacing a bobbin of finite length. 

The author has used an inductive bobbin formed of 
a single layer of copper wire of 2 millimetres in 
diameter, insulated with silk and coiled on a cylinder 
of brass covered with Japan paper and varnished with 
shellac. It is 2 metres long and 0°30 metre in diameter, 
and has 922 coils of wire. The number of coils per 
centimetre in length is n = 4°633 ; it has been deter- 
mined by the aid of a cathetometer. 

This bobbin, supported on rollers, can be displaced 
upon rails and brought successively into a second and 
a third position for the measurements which serve for 
finding experimentally the correction of the extremes. 

The rotating frame is made of wood, and carries 
coils of fine wire insulated with silk. It is fixed in @ 
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block and connected to the motor by a horizontal axle 
of brass. The mean radius of this frame is 10-0845 
centimetres ; it has been determined by the universal 
comparer of the International Office of Weights and 
Measures. The total surface covered by the wire is 
8S = 96,805°8 square centimetres. 

The two ends of the wire of this bobbin are con- 
nected to two pieces of metal well insulated and fixed 
to the block at the ends of one and the same diameter. 
During the rotation the contacts touch two collecting 
brushes at the moment when the induced electromotive 
force in the frame reaches its maximum value, and two 
wires leading from the brushes introduce it into the 
secondary circuit. 

The neutralisation of the terrestrial field is effected 
by the action of a constant current which circulates in 
a bobbin fixed in the construction of the apparatus. 
The intensity of this current is regulated until a com- 
plete compensation is effected, which is recognised 
when the electrometer indicates no difference of poten- 
tial between any two points of the secondary circuit 
when the primary circuit is open. 

The conductor, the resistance of which has been 


. determined in absolute value, is a ribbon of German 


silver of 34:72 metres in length, 1 centimetre in width, 
and 3 millimetres in thickness, coiled in a spiral and 
immersed in a bath of petroleum, which keeps its 


-temperature constant. 


One of the ends of this ribbon is rectilinear for a 
length of about 1 metre, and bears a scale graduated in 
centimetres ; a copper rod, B, cut aslant and coated 
with platinum, may be displaced along this conductor, 
and forms one of the points for taking the potential ; 
the second is a wire fixed at the other end, A, of the 
ribbon. 

The difference of potential between A and B is op- 
posed tothe induced electromotive force in the rotating 
frame, and the equality of these two forces is recognised 
by means of a capillary electrometer shunted by a con- 
denser of 4 microfarad in capacity ; complete com- 
pensation is effected by displacing the movable con- 
tact, B. 

The rotation of the frame is effected by a Gramme 
magneto motor, actuated by a battery of Bunsen 
elements ; the axle of this machine is connected to the 
horizontal shaft of the apparatus by a double Cardan’s 
joint, and the rotatory movement is kept constant 
within certain limits by a centrifugal regulator. The 
complete regulation is made by regulating, by the 
stroboscopic method and a pack-thread brake, the rota- 
tory movement of the frame, by the vibratory move- 
ment of a diapason kept up electrically. This serves 
here for a standard of speed, and during each’ experi- 
ment its vibrations are registered upon a Marey drum, 
along with the oscillatory march of a second’s pendu- 
lum. The speed of the frame has always been 
v = 8525 revolutions per second. 

The current of the primary circuit is supplied by a 
strong Bunsen battery, carefully insulated ; a commu- 
tator placed within reach of the observer at the electro- 
meter enables him to open or close the circuit and to 
reverse its direction at will. The intensity of this 
current is from 10 to 12 ampéres. 

Having effected the complete compensation of the 
terrestrial magnetic field, the large bobbin is placed 
in its ‘principal position symmetrically with reference 
to the rotating frame, and the position of contact for 
which the equilibrium is realised on the electrometer 
is marked upon the ribbon. Still maintaining the same 
speed, the same operation is performed for the second 
and third position of the bobbin. The increase of 
resistance is represented by 17:6 centimetres of the 


ribbon in the first case, and by 1:45 centimetre in the 


second. On doubling the sum of these lengths we 
obtain the correction of the extremities—say, 38°1 centi- 
metres. 

All the measurements have been reduced to the tem- 
perature of 19° C., and the resistance of the conductor 
between two points, A and B, expressed in absolute 
value by the above formula, is 

R = 0°301889- 10°. 


The same resistance has been measured in legal ohms 
at the International Office of Weights and Measures by 
means of three mercurial standards kindly placed at 
our disposal by M. R. Benoit. These three ohms grouped 
in quantity offer at 0° (C.), a resistance of 0” -332,973. 

The comparison has been made by the method of 
Fleeming Jenkin with a modified Wheatstone Bridge 
and a Thomson galvanometer, and the resistance of the 
conductor between the points, A and B, expressed in 
legal ohms and reduced to 19° C., has been found as 

R’ = 0° 302650. 
The value of the true ohm is given by the relation 


= , and we see that this quantity is represented by 


the resistance at 0° of a column of mercury, having a 
section of 1 square millimetre and a length of 106-27 
centimetre. 


NOTES. 


Mill Lighting in Bradford.—The use of the electric 
light is steadily increasing in the Bradford district, 
especially in factories. Messrs. Dixon and Farrant, 
commission woolcombers, Marshall’s Mill, have now 
introduced in their works the Crompton system, erected 
by Mr. Wilson Hartnell, of Leeds. It consists of one 
20-light Crompton wrought iron dynamo machine of 
the compound self-regulating type. The wires are 
carried all along the ceiling, from which the lamps are 
suspended by meansof flexible wires. There is a cut- 
out provided to each lamp. 


The Bradford Electric: Lighting Scheme,—The Brad- 
ford Corporation, in view of the scheme for erecting a 
central generating station in Bolton Road, for pro- 
viding a regular supply of electric lighting and power 
for Kirkgate, Market Street, and places in the imme- 
diate vicinity, has recently issued a circular to occupiers 
of business premises in the central portion of the 
borough enquiring whether such occupiers would be 
disposed to take a supply of the current regularly for a 
stated period, suggested as three years. So far there 
has been a fair response to the enquiry, though it is 
somewhat early to enable the Corporation to say to what 
extent the experiment is likely to succeed. In addition 
to places of business, the Free Library, the markets, and 
other public buildings in the neighbourhood of Kirk- 
gate are to be provided with electric light. It is pro- 
posed to make the supply continuous except between 
lam. and 5 am., unless otherwise arranged. With 
respect to price the Corporation has determined to 
adopt an alternative system of charge for incandescent 
lamps—namely (1), 5d. per unit, the Corporation to 
supply meters if desired at a rental of 10 per cent. on 
the cost; (2), by an annual charge of 20s. per lamp of 
16 candle-power, irrespective of the actual hours of 
lighting. ‘The charge for the supply to arc lamps is to 
vary with the illuminating power of the lamp as re- 
quired by the consumer at the rate of 5d. per unit. Ten 
units with incandescent lamps of 16 candle-power pro- 
duce an amount of illumination equal to about 1,000 
cubic feet of 15 candle-gas. The Corporation proposes 
to carry the supply up to the buildings, the internal 
fittings being provided by the consumer. 


Newington and the Electric Light.--At the meeting 
of the Newington Vestry last week, the Clerk read 
letters from several electric lighting companies, 
announcing that they intended to apply to the Board of 
Trade for provisional orders, empowering them to 
supply the parish with the electric light. The com- 
munications were sent to the Works Committee for 
consideration and report. 
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Ilfracombe and the Electric Light,—A number of 
tenders for lighting the promenade and public lamps 
were considered at the last meeting of the Ilfracombe 
Local Board, and the surveyor said that Mr. Woodbury 
had now raised the price for lighting the Shelter to 
£150 per annum, In reply to Mr. Lake, the surveyor 
said that he estimated that if lighted by gas the Shelter 
would require about 10 lights at from £10 to £12 each. 
Mr. Lake said he felt confident that the Shelter could 
be lit by gas at less than £50 per annum. Mr. Day 
was of the same opinion, and it was resolved after some 
conversation that the clerk should ask the gas company 
the cost of lighting by gas before proceeding further. 
Mr. Russell proposed that the board should write to 
Mr. Woodbury to ask upon what terms he would light 
the whole town. The surveyor said he had written 
twice already, but had not obtained a satisfactory reply. 
The Chairman said he should be sorry to see the gas 
taken into the Shelter. Mr. Camp thought a price 
should be obtained both from the gas company and an 
electric light company, and see which was the better. 


Bath and the Electric Light.—A writer in the Bath 
Herald says :—“1 fancy the announcement, indirectly 
made by Mr. Massingham’s application to the Council 
on Tuesday, that the electric light is to be partially used 
in the city during the visit of the British Association 
will be received with very general satisfaction by the 
public. There no doubt was some difference of 
opinion as to the effect of the light as it was used last 
year, but, as far as 1 have been able to ascertain, there 
was a preponderance of opinion in its favour, and the 
necessity, or at least the expediency, of making the 
adoption of the new illuminant a permanency is more 
generally appreciated than the gas directors care to 
admit. This visit of the British Association will, it is 
hoped, prove very beneficial to the city in the long run, 
but if there is one thing more than another which we 
must impress our visitors with, it is that we are not 
behind the times, but that we strive to keep on a level 
with the scientific strides of theday. When a summer 
resort like Folkestone considers it worth while to adopt 
the electric light, surely it would be to our advantage 
to do so also. One thing, I suppose, is pretty certain, 
that, even if they have the chance, the Corporate Pro- 
perty Committee will not be so arbitrary as they were 
on the last occasion with regard to the removal of the 
plant.’ 


Electric Lighting at the Houses of Parliament.—Sir 
H. Roscoe asked the First Commissioner of Works on 
Monday whether, in view of the serious deterioratiop 
of the stone fretwork of the interior of the Houses of 
Parliament, owing to the corrosive action of the pro- 
ducts of combustion of gas, he would undertake to 
extend the system of electric lighting throughout the 
building, so as to avoid the evil consequences which 
attended the present system. Mr. Plunket: To extend 
the present system of electric lighting throughout the 
whole of both Houses of Parliament would involve a 
very considerable expenditure, not less than £40,000, 
for plant. It would, however, probably effect a con- 
siderable saving in the annual cost of lighting the 
Palace. Before making any proposals upon the subject 
it would be necessary to consider whether some more 
economical way of obtaining the necessary current 
of electricity than that which we now use may be made 
available. 


Fulham and the Electric Light.—At the meeting 
last week of the Fulham Vestry, the clerk reported the 
receipt of notices from the West Middlesex Electric 
Lighting Company, the South Metropolitan Electric 
Supply Company, and the London Electric Supply 
Corporation, Limited, stating their intentions to apply 
to the Board of Trade for provisional orders to be con- 
firmed in the ensuing session of Parliament to authorise 
them to supply electricity for any public and private 
purposes. Mr. Easton said if electric lighting was in- 
troduced into the parish, it should be entrusted to the 
vestry. The matter was referred to the committee. 


Electric Lighting Tenders.—Tenders are invited for 
lighting the town of Gravesend by oil or electricity, in 
lieu of gas as now in use, for the Gravesend Urban 
Sanitary Authority. The present number of public 
lamps is 463, and the population about 24,000. For 
further particulars apply to the Borough Surveyor, 
Town Hall, Gravesend. Specifications and tenders will 
be received up to August Ist. 


The Electric Light at Leamington.—At the monthly 
meeting of the Leamington Town Council on Monday 
afternoon, the Watch Committee reported that the 
Midland Electric Light and Power Company had ap- 
plied for permission to erect four arc lamps on the 
Town Hall, and recommended that the same be granted 
on condition that the lights were placed at a distance 
of not more than 30 feet from the ground. In moving 
the adoption of the report, Alderman Wackrill ex- 
plained that in the first instance the wish of the com- 
pany was to place these lights in the clock tower, at 
an altitude of 100 feet. Dr. Eardley Wilmot enquired 
if the application of the company to introduce the are 
light was not practically an admission on their part 
that the incandescent light now in use was a failure ; 
also, if it was not a fact that the latter lamps were 
becoming worse every day, and what were the steps 
which were being taken to bring the light up to the 
requisite standard. Alderman Wackrill denied that 
the application of the company in any way implied 
that the present lighting was a failure. With regard 
to the experiments in connection with the electric 
lighting scheme, he said they would be continued as 
long as they were found to serve a useful purpose. Mr. 
Crowther Davies said the incandescent light was a 
miserable failure, and the state of things which led him 
two months ago to move that notice be given the com- 
pany to terminate the contract had been aggravated. 
He thought the company had failed to light the town 
in a satisfactory manner. If they granted the company 
permission to place on the Town Hall four are lights 
of 2,000 candle-power each, the brilliance of these 
lights would make the incandescent lights in the streets 
look like farthing rushlights. He held that the Council 
ought not to continue paying £400 a year for the pre- 
sent unsatisfactory system of lighting the Parade. Mr. 
Bright said that the speech of Mr. Davies was an 
anachronism, and was evidently intended for another 
occasion when he would again try to get rid of the 
electric light. The incandescent light, though it had 
not been sufficient for street purposes, was an admirable 
illuminant indoors. He was in favour of the introduc- 
tion of the arc light, as it would be one way of getting 
over the failures of the past. Alderman Ellmann spoke 
of the success which had attended the use of the arc 
light at railway stations. Mr. Barter White feared that 
an attempt to light the Parade with the are light would 
neither be economical nor satisfactory. The Mayor 
pointed out that it would be advisable not to have the 
arc lights too low, as if they did, and the lights did 
not succeed, the company might allege that it was in 
consequence of that. After some further discussion 
the voting was taken, and the report adopted by a 
majority of one. . 


Folkestone and the Electric Light,—At the last meet- 
ing of the Folkestone Town Council, correspondence 
from Lord Radnor’s agents on the subject of lighting the 
Lees with the electric light was considered. This 
correspondence was to the effect that as a memorial 
against the light, signed by between 40 and 50 persons, 
had been sent to Lord Radnor, he withheld his per- 
mission for the electric light to be placed on the Lees, 
Dr. Alston thought that the residents of Castle Hill 
Avenue were unanimously in favour of the electric 
light. He considered that they should obtain the 
names of those who signed the petition. Mr. Thompson 
did not think it worth while to enter any further into 
the discussion. If the residents on the Lees liked to 
be in the dark it was their look out. The Mayor: The 
fiat has gone forth from Lord Radnor, and the matter 
must rest. 
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Hammersmith and the Electric Light.—At the 
meeting last week of the Hammersmith Vestry, the 
Clerk read letters from the West Middlesex Electric 
Lighting Company giving notice of its intention to 
apply to the Board of Trade for a Provisional Order 
amending the “ Fulham District Order, 1884;” from 
the South Metropolitan Electric Supply Company 
giving notice of its intention to apply to the Board of 
Trade for a Provisional Order for power to supply elec- 
tricity for lighting purposes within this parish ; and a 
notice from the London Electric Supply Corporation of 
its intention to apply to the Board of Trade for a Pro- 
visional Order authorising it to supply electricity 
for any public or private purposes within the parish. 
The correspondence was referred to committee. 


United Telephone Company Management,—The 
following letter of a correspondent of the Financial 
News exemplifies the way in which the United Tele- 
phone Company treats its customers :—‘* My wife, 
having occasion to communicate with me, and knowing 
that I was ‘on the telephone,’ visited a call office with 
a view toringing me up. Not knowing my number, 
and the call office not having been supplied with a 
current list of subscribers, she asked the exchange to 
put her on to my firm. The reply was that there was 
no such name on the subscribers’ list ; but when in- 
formed that this was not the case, after some delay, my 
wife, who had seen me start for the City in the morn- 
ing, was informed that Mr. M—— was not in, having 
gone to Henley for the day. Ultimately my wife had 
to send a telegram asking me to communicate through 
the telephone, while she waited in the office, which I 
did successfully in the course of 40 minutes or so. I 
may add that there is no other person of my name on 
the exchange.” 

Eastbourne and Overhead Wires,—At the last meet- 
ing of the Eastbourne Town Council recommendations 
of a committee that permission should be given to the 
South of England Telephone Company and to the Post 
Office for the erection of telephone and telegraph poles 
were referred back. It was felt that overhead wires in 
the places desired would detract from the picturesque- 
ness of the view ; and in regard to the telegraph poles, 
which were to support wires leading to Beachy Head, it 
was stated that it would be necessary to pass over land 
belonging to the Duke of Devonshire, who was not 
likely to give his consent. 


Telephones in Vienna,—The 7imes correspondent at 
Vienna, telegraphing on Wednesday, said : — “ To- 
morrow ten public telephone exchanges will be opened 
in Vienna. They will be under the control of the 
State, and the tariff for a conversation of five minutes 
has been fixed at 20 kreutzers, equal to about 4d.” 


— 


A Great Telephone Switchboard,—A reporter on one 
of the New York daily papers thus describes an enor- 
mous switchboard being constructed at the central tele- 
phone office in that city :—The upright back of the 
board is pierced with thousands of brass-lined holes, 
technically known as “spring jacks,” and above each 
holea numberisstamped. Each subscriber whose wire 
runs to the switchboard has as many of these holes as 
there are sections in the board. And it is by connect- 
ing one of the holes bearing his number with a hole 
belonging to the “ number ” called for that the operator 
gives him the desired connection. The approximate 
length of the switchboard—which is undoubtedly the 
largest in the world—is about 300 feet. So expensive 
are the polished hard woods and electric appliances 
employed in its construction that the total cost will be 
about $350,000. It is expected that about September Ist 
it will be in readiness to receive the wires. The 
Metropolitan Company have purchased several lots 
up-town, and intend to there erect a building which will 
almost duplicate the down-town building, big switch- 
board and all. The site is on the south side of West 


Thirty-Eight Street, between Broadway and Seventh 
Avenue. The “Twenty-First Street” and “ Thirty- 
Ninth Street” exchanges will be consolidated in the 
new building, which alone will cost about $250,000. 


Continental Telegraphs.— Mr. Henniker Heaton 
asked the Postmaster-General on Monday night whether 
an agreement had been made between France and 
England for conducting the telegraph service between 
the two countries independent of any private company ; 
and whether he was prepared to state the nature of the 
agreement entered into and the rate per word of the 
cable messages which had been decided on. Mr. Raikes 
stated that he was not yet in a position, with a due 
regard to the public interest, to give any information 
on this subject. Assoon as the negotiations have reached 
a point admitting of it, he will inform the House as to 
the arrangements contemplated. 


Direct United States Cable Company.—The Financial 
News, speaking of the recommendation of the directors 
of this company to pay a final dividend of 2s. per share 
for the year, says: “This represents the handsome 
return of 2 per cent. per annum on the company’s 
capital. Infinitesimal as it is, the past year cannot 
claim credit for it all. The directors, in order to pre- 
vent misapprehension, state that recourse will be had 
to the reserve fund account to make up the amount 
required for the dividend. The rumour on Saturday 
in well-informed circles was that the reserve fund 
would have to be drawn on for nearly the whole 2s. per 
share, the earnings of the past half-year having been 
virtually nil. To this condition has Atlantic telegraphy 
once more come.” 

The report of the directors for the six months ended 
June 30th, 1888 (received too late for our City columns), 
is as follows :—The half-year’s revenue (still subject to 
revision), including income tax refunded, and after 
deducting out-payments, amounted to £17,507 17s. 2d., 
against £23,571 15s. 4d. (after similar deductions) for 
the corresponding period of 1887, being a difference of 
£6,063 18s. 2d. against the half-year under review, re- 
sulting from the low rates current. The working and 
other expenses for the same period, including income 
tax, but exclusive of cost of repairs of cable, amounted 
to £15,276 11s. 10d., leaving a balance of £2,231 5s. 4d. 
as the net profit of the half year, making, with 
£9,910 14s. 8d. transferred from the reserve fund 
account, a total of £12,142. For the corresponding 
half-year of 1887 the working expenses and other pay- 
ments amounted to £15,905 3s. 2d. Three quarterly 
interim dividends of 2s. each per share, amounting 
to £18,213, have been declared and paid during the 
financial year, and a final payment of 2s. per share is 
now proposed, making, with the three interim dividends 
2 per cent. for the year, being a total distribution of 
£24,284. Faults having developed in the deep sea 
portion of the main cable to such an extent as to inter- 
fere with efficient working, the directors, after mature 
consideration, and consultation with eminent telegraph 
engineers, arrived at the unanimous opinion that the 
cable should be repaired. They accordingly entered 
into a contract with the Telegraph Construction and 
Maintenance Company for the repairs, which have been 
partially effected, and it is expected that the cable will 
in a short time be in good working order throughout. 
The cost of these operations will be dealt with in sub- 
sequent accounts. ‘he action brought by the Anglo- 
American Company against the French company is 
still unsettled, the French company having appealed 
against the judgment, delivered in January last by the 
Paris Tribunal of Commerce. The 6d. tariff continues. 
The traffic of the associated companies shows a dimi- 
nution as compared with the last half-year. 


Removal.—The Belfast Electric Appliances Company 
informs us that its offices and electrical works have been 
removed to more central premises at Castle Lane Place, 
Castle Lane, Belfast. 
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The Pacific Cable Scheme.—A Times telegram from 
Philadelphia states that Mr. Owen Jones, director of 
the Canadian-Pacific cable scheme, has arrived in San 
Francisco from Australia, en route for Montreal and 
London, in connection with the laying of a cable 
between Vancouver, Hawaii, the Fanning and Fiji 
Islands, New Zealand and Australia. The total distance 
to be covered by cable is 6,800 miles, but the longest 
single stretch of submarine cable is not to be over 2,000 
miles. The project, it is reported, has received the hearty 
approval of all the colonists, who are anxious for the 
prompt laying of the cable. 


Fowler & Co.'s Engines.—At the Royal Agricultural 
Show at Nottingham, this week, Messrs. Fowler & Co., 
of Leeds, exhibited a 12 H.P. compound semi-portable 
engine specially constructed for electric lighting. It 
is fitted with Hartnell’s patent automatic expansion 
gear on both cylinders. As usually constructed, engines 
of this type have automatic gear only on the high 
pressure cylinder, but it is essential that the automatic 
gear should act on both cylinders, if the power given 
off by each cylinder is to be equal under varying loads. 
This engine is not only economical but extremely well 
governed. It is said to be incapable of exceeding by 
more than one or two per cent. of its mean speed when 
the load is suddenly removed, and not to fall below the 
mean speed by a greater amount when the whole load 
is suddenly thrown on. 


Anglo-American Brush Electric Light Corporation. 
—The annual excursion and dinner of the employes of 
the above corporation took place on Saturday last. 
The party, numbering 146, reached the pretty seaside 
resort of Clacton-on-Sea between 10 and 11, and entered 
with zest into the full enjoyment of the attractions there 
offered. At 1 o’clock they adjourned to the Osborne 
Hotel and partook of asplendid spread. The cloth being 
removed, the chair was taken by Mr. E.Garcke, who pro- 
posed the toast “The Queen and Royal Family.” Mr. 
P. Sellon next proposed “The Corporation,” and spoke in 
high terms of the unity which existed between the 
employers and employees. The toast “The Staff,” was 
given by Mr. J. Evans, an employe, who referred to the 
unbroken bond of friendship which had always 
existed between the corporation and its workmen, and 
who believed that the annual gatherings aided much to 
foster a better feeling amongst all classes. Mr. Fells 
replied in suitable terms. G. C. Sillar then gave “The 
Committee,” and expressed his great pleasure in being 
with them. There were also present Messrs. Mordey, 
Jackson and Patterson, members of the staff. Songs 
were well rendered during the proceedings, and the 
party arrived in London at 10 p.m., none the worse for 
their long day’s outing. 


Accident on the Brighton Electric Railway.—An 
accident, which, fortunately, was not attended with any 
serious consequences, occurred on the electric railway at 
Brighton on Friday. The car had just returned from 
its journey to Kemp Town, and when nearing the 
aquarium station it was thought that the carman would 
apply the break and bring it slowly to a standstill. By 
some means or other he failed to do this. The conse- 
quence was that the car ran rapidly into the station and 
collided with the “ buffer,” the windows at both the 
front and back of the car being smashed to atoms. The 
several passengers, except one, escaped with a shock 
only. The exception was a Mr. Green, believed to be a 
visitor to the town, whose lips and face were severely 
cut. 


Anonymous Correspondence,—It will be observed 
that two letters in our columns on a special subject are 
written under a nom de plume. They are personal, no 
doubt, but under the circumstances we can apply a 
remark attributed to Rip Van Winkle when swallowing 
the proffered draught, “I have swornoff . ... . 
but this don’t count.” 


An Electric Railway “ Accident.""—A woman, subject 
to hysteria, was startled whilst riding upon the cars of 
the Brooklyn and Jamaica Electric Railroad during a 
thunderstorm, and conceived the notion that she had 
been injured by electricity. Her husband and a doctor 
also are said to have believed that “a ball of electri- 
city” had passed into her and remained in her. 
There seems to be some idea of claiming damages from 
the railroad. 


Electric Railways.—A paper read by Mr. Frank J. 
Sprague before the American Institute of Electrical 
Engineers, on “ The Solution of the Municipal Rapid 
Transit Problem,” says the Hlectrical World, proved 
conclusively that electric railroading is practical in 
every sense of the term, and especially as regards the 
item of economy. With 30 cars now regularly running 
from a single central station, on a line embodying 
curves and grades which experienced railroad men 
asserted to be insurmountable by any self-contained 
motor car, the Richmond road speaks volumes for the 
great field which electric street cars are destined to 
occupy. Mr. Sprague’s experience, it appears, con- 
firmed what has by some been considered an illusion, 
namely, that the tractive effort of a car is increased by 
the passage of the current between the wheel and the 
rail. Without venturing to assign to it a positive cause, 
the fact seems thus established that some aid to trac- 
tion is offered by the electrical method when the rails 
or ground are used as a return. 


Personal.—The Shrewsbury Journal says :— Mr. 
Frederick Saxelby, the youngest son of Mr. Charles 
Saxelby, tailor, of this town, has been admitted a 
member of the American Institute of Electrical Engi- 
neers in New York. The society embraces nearly all 
the leading experts of electricity in the world, who are 
honorary members, and applicants for admission have 
to undergo very severe tests before being admitted. 
Mr. Saxelby, who has been some years in America, is 
connected with Professor Edison, and occupies a promi- 
nent position in his vast establishment.” 


Institute of Medical Electricity, Limited,—The direc- 
tors of the Institute‘have taken commodious premises at 
24a, Regent Street, with side entrance in Jermyn Street, 
and are having them fitted with the latest and best 
appliances for electrical treatment by all known 
methods, including the electrified room system which 
has been so highly approved by medical men at South- 
sea. It is expected that the establishment will be 
opened in a few weeks. 


Dynamo Field Magnets,—Mr. C. E. L. Brown, writing 
from Oerlikon, says :—“ Allow me to point out that the 
magnetic field used in the Mordey alternating dynamo 
has been anticipated by a much earlier inventor than 
Mr. Stanley, Kennedy, or Jones. At the Vienna Exhi- 
bition of 1883 an alternator having field magnet poles 
all of north polarity on one side and south on the other, 
excited by a single fixed central coil, was shown by 
Klimenko, the inventor. A full description, with illus- 
trations, can be seen in the Centralblatt fiir Electro- 
technik, 1883, page 763-764.” 


Gas v, Electricity.—It is always being said that big 
gas companies are not afraid of the electric light, but a 
letter which the Gas Light and Coke Company has sent 
to the Kensington Vestry with reference to the Town 
Hall, which is proposed to be lit with the electric light, 
points rather to the contrary. They have written to the 
vestry suggesting that an improved system of lighting 
and ventilating the Town Hall by means of gas should 
be tested, and offering to defray the cost of all the neces- 
sary fittings for trying the system in a portion of the 
building. Is not this the first time that a gas company 
has been driven to offer to do work for nothing ? 
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The Are Works, Chelmsford.— Yesterday afternoon a 
few gentlemen interested in the progress of the elec- 
trical industries were invited by Messrs. R. E. Crompton 
& Co., of London and Chelmsford, to view their works 
situate in the latter town. Owing to the lateness of our 
return to London, we must reserve our impressions of 
the visit until next week, when we shall hope to show 
that the future outlook of electric lighting and other 
branches of electrotechnics never wore a brighter 
aspect. 


Lead-Covered Cables,—At the Royal Agricultural 
Show at Nottingham, this week, samples of Tatham’s 
patent lead-covered cables and wires were exhibited 
by Messrs. Fowler & Co., who are the sole manufac- 
turers for Europe and the Colonies. We understand 
that these cables are suited for underground work of 
every description, but specially for use in mines, the 
beds of rivers and docks, and for telegraph and tele- 
phone work below the surface. For lighting factories, 
chemical works and ships, they are announced to 
be the best and most durable. The insulation is ex- 
ceedingly high and of great mechanical strength,. 
therefore the use of high tension currents becomes a 
matter of safety, and being unaffected by heat (it 
is said that a single 18 B.W.G. lead-covered wire 
carried 47} ampéres without any harmful effect) the 
danger of fire from short circuiting any connections is 
reduced to a minimum. The telephone cables (1 to 
104 wires in the same cable) are made on a patent 
principle, by means of which, it is claimed, the 
troubles of induction and bad language are removed. 
The inductive capacity of the telegraph cables is 
said to be far lower than that of cables hitherto 
manufactured, notably than that of gutta-percha 
covered cables, which renders it now possible to work 
through underground circuits at a speed approaching 
that obtained through those overhead. Inthe absence 
of any figures, however, we feel that these statements 
should be taken cwm granv salis ; and we would much 
like to test a sample. 


Deep Sea Fishing by Electric Light.—Prince Albert 
of Monaco is now coming out in the character of a 
deep-sea fisherman, but not for mere pastime. He is 
trawling in his yacht, the Hirondelle, along the Atlantic 
coast, being intent on hauling in rare specimens of the 
finny tribe in the superior interests of science. A new 
and improved osier fishing-net has been supplied to the 
Hirondelle, and this apparatus is made more efficient 
by means of an electric lamp, which will act as a bait 
and a snare to the fish, just as the candle does to the 
moth. The apparatus has been invented by Dr. Regnard, 
who has overcome the difficulties connected with sup- 
plying the electric lamp from a generator kept on board 
the yacht by simply storing the current in an iron case 
surmounted by a globe, and this is kept in its place at 
any depth, and is capable of resisting the pressure of 
immense volumes of water by means of an India- 

,Ttubber air-balloon. 


St. Catherine's Lighthouse.—As we have previously 
stated, in the lighthouse on St. Catherine’s Point, Isle 
of Wight, on the Ist of May of the present year the 
electric light took the place of the apparatus for burn- 
ing mineral oil in use up to that date. The light is 
equal to 60,000 candles, and is said to be the most 
powerful in the world. The lamp is of the Serrin- 
Berjot type, the carbons being governed by a combined 
arrangement of spring, and the sixteen-panelled 
dioptric apparatus is rotated with the utmost accuracy 
by means of a small compresed air engine. The 
dynamos are by De Meritens, and the engines by which 
they are actuated are three of the well known com- 
pound “ Robey” engines, supplied by Messrs. Robey 
and Co., of Lincoln. Each engine is of 12 (nominal) 
horse-power, but capable of working up to 48 H.P. if 
required. The fuel used is gas coke. 


The Society of Telegraph Engineers and Electricians, 
—The conversazione of this society took place on the 
10th inst., when the President, Mr. Edward Graves, and 
Mrs. Graves held a reception at the Royal Institute of 
Painters in Water Colours. The popularity of the 
president drew a large gathering of electricians and 
their friends together, including Sir W. Gurdon, Sir H. 
Mance, C.I.E., Prof. S. P. Thompson, F.R.A.S., Prof. 
G. Forbes, F.R.S., Prof. J. Perry, F.R.S., Prof. D. E. 
Hughes, F.R.S., Mr. Alexander Siemens, Mr.W. Crookes, 
F.R.S., Mr. W. H. Preece, F.R.S., Capt. H. Sankey, 
R.E., Col. Hamilton, R.E., Dr. J. H. Gladstone, F.R.S., 
Mr. Bernard Drake, Mr. Augustus Stroh, Mr. E. March 
Webb, Major C. F. C. Beresford, R.E., Mr. F. H. 
Varley, Mr. Louis Loeffler, Mr. J. N. Shoolbred, Mr. 
J. T. B. Daniell, Mr. C. F. Kierzkowski-Steuart, 
Mr. W. M. Mordey, Mr. H. Benest, Mr. G. C. Fricker, 
Dr. Baur, Mr. Musgrave Heaphy, Mr. Walter T. Glover, 
Capt. Lugard, Sir D. Salomons, Bart., Sir Douglas 
Galton, K.C.B., Prof. G. C. Foster, F.R.S., Prof. W. G. 
Adams, F.R.S., Prof. W. E. Ayrton, F.R.S., Mr. W. Lant 
Carpenter, Dr. J. A. Fleming, M.A., Mr. J. W. Swan, 
Mr. C. H. B. Patey, C.B., Capt. McEvoy, Major-Gen. 
Festing, F.R.S., Dr. J. Hopkinson, F.R.S., Major-Gen. 
C. E. Webber, C.B., Mr. R P. Sellon, Mr. 0. E. Spagno- 
letti, Mr. W. H. Snell, Mr. W. B. Esson, Mr. F. Higgins, 
Dr. Walmsley, Dr. Steet, Capt. G. W. Addison, R.E., Mr. 
F. Despointes, Mr. J. Farquharson, Mr. Ch. Gerhardi, Dr. 
Obach, Mr. R. Waring (Pittsburgh, U.S.A.), Mr. R. E. 
Crompton, Mr. R. K. Gray, Mr. Shelford Bidwell, F.R.S., 
Sir Arthur Blackwood, K.C.B., Sir Edward and Lady 
Birkbeck, Captain Eyre M. Shaw, C.B., M. Fontaine, 
Prof. Groves, F.R.S., Rev. J. Macnaught, Prof. Frank- 
land, F.R.S., Mr. Geo. Benkeley, Prof. Vernon-Har- 
court, Capt. Wm. J. L. Wharton, R.N., Mr. T. A. 
Highton, Mr. L. W. Courtenay, Mr. H. Perigal, Mr. F. 
H. Webb, Mr. J. C. Lamb, Mr. J. Ardron, Mr. J. 
Hookey, Sir P. Magnus, Don Arthuro de Marcoartu, 
Prof. W. Hudson, Dr. Plimpton, Capt. Adams, 
Mr. C. Hawksley, Mr. G. J. Symons, F.RS, 
Mr. J. Wimshurst, Dr. Fison, Mr. Wolfe Barry, Dr. 
Radcliffe. In all there were something like 650 
persons assembled. The Jocale selected for these 
annual gatherings is eminently suitable for the pur- 
pose as the water-colour pictures of themselves afford 
much pleasure to the visitors, and, in the absence of 
a decidedly scientific display of apparatus, form’ a 
pleasant contrast to the subjects usually discussed by 
electricians. The band of the Coldstream Guards, 
under the direction of Mr. C. Thomas, performed a 
well selected programme of music in subdued dulcet 
strains which added a charm to the assembly. Special 
precautions had been taken to prevent a repetition of 
the cloak room chaos which occurred last year, and no 
hitch or circumstance occurred to in any way mar what 
proved to be as brilliant and enjoyable a conversazione 
as the Society has held. 


An Electrical Simile.—Surrounded by electric lights 
on every side, the newspaper correspondents at the 
Republican Convention, states the Western Electrician 
(Chicago), made use of innumerable electrical similes. 
Here is one illustration : “ McKinley is manly in face, 
figure, action and manner. He has the magnetic attrac- 
tion of a dynamometer, and there is almost as much 
electricity about him!” 


“Liberty” Lighting the World.—The Municipal 
Council of Paris have just voted the sum of 68,000 
frances to defray the costs of providing a pedestal for 
and effecting the erection on the Grenelle Bridge of a 
model of the statue of Liberty lighting the world, 
which Mr. Morton, formerly United States Minister in 
France, has offered to the City of Paris in the name of 
the American Colony. 


The Railway and Domestic Electric Lighting Com- 
pany.—A petition for the winding up of this company 
has been presented to the High Court of Justice, and is 
to be heard on the 14th inst. 
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NEW COMPANIES REGISTERED. 


H. Dale and Company, Limited.—Capital : £10,000 
in £5 shares. Objects: To take over the business of 
Messrs. Hy. James Dale and Edward Jonathan Dale, of 
26, Ludgate Hill, electricians and manufacturers of 
scientific and mechanical inventions, apparatus, and 
material. Signatories (with 1 share each): H. J. 
Dale and FE. J. Dale, electricians, of 184, Elthorne Road, 
Hornsey Rise; R. C. Beauchamp, Womersley Road, 
Hornsey ; E. Gladstone Price, electrician, 9, Kirby 
Street, Hatton Garden; C. D. Smith, 35, Clifton 
Crescent, Asylum Road, 8.E.; J. A, Hulme, Glen 
Elton Road, Streatham ; W. Jackson, electrician, 28, 
Cornwallis Road, Holloway. Directors’ qualification : 
£100 in shares or stock. The company in general 
meeting will appoint remuneration. Registered 5th 
inst. by C. A. Farmer, of 5, West Street, Finsbury 
Circus. 

Scientific Appliance Manufacturing Company, Li- 
mited.—Capital : £10,000 in £5 shares. Objects : To 
take over the business of H. J. Dale and E. J. Dale, 
electricians and manufacturers of scientific and 
mechanical inventions. apparatus, and material, carried 
on at 9, Kirby Street, Hatton Garden. The signatories 
and directors are the same as those of H. Dale and Com- 
pany, Limited, and the same regulations as regards the 
qualification and remuneration of directors will apply. 
Registered 5th inst. by C. A. Farmer, 5, West Street, 
Finsbury Circus. 


Barnoldswick Gas and Light Company, Limited.— 
Capital : £12,000 in £10 shares. Objects: To manu- 
facture and supply gas or other illuminating power in 
the parish of Barnoldswick, York, and generally to 
carry on business as gas and electrical engineers, and 
every other business connected with the mannfacture 
of gas and electricity. Signatories: H. Slater, 120 
shares ; J. Pickup, 50 shares ; J. Broughton, 40 shares ; 
J. W. Roberts, 40 shares; S. Slater, 60 shares ; C. 
Brookes, 15 shares: J. Hartley, 20 shares; all of 
Barnoldswick. The signatories are to appoint the first 
directors. Registered 7th inst. by Waterlow Brothers 
and Layton, Birchin Lane, E.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 

Schanschieff Electric Light and Power Company, 
Limited,—At a general meeting of this company held 
at 44, Basinghall Street, on the 15th ult., the following 
special resolution was passed, and was confirmed at a 
meeting held on the 2nd inst: “ That this company be 
wound up voluntarily under the previsions of the 
Companies’ Acts, 1862 and 1867.” The resolution was 
duly filed on the 5th inst. 

Electrical Purification Company, Limited, — An 
agreement of 2nd inst. provides for the purchase from 
Mr. Wm. Webster, of 8, St. Martin’s Place, Charing Cross, 
of several patents relating to the treatment of sewage 
by electricity. The purchase consideration is £500 
cash and £5,000 in fully paid shares. 


SECONDARY GENERATOR PATENTS. 


GAULARD AND GIBBS v. FERRANTI. 
(Before Mr. Justice KEKEWICH.) 


Tuts was a petition by 8. Z. de Ferranti for the revocation of the 
specification of Messrs. Lucien Gaulard and John Dixon Gibbs 
relating to secondary generators or transformers, No. 4,362 of 
1882. The grounds for the presentation of the petition were that 
the sale and use of secondary generators made in accordance with 
the specification of the petitioner, No. 15,141 of 1885, had been 
interfered with by the National Company for the Distribution of 
Electricity by Secondary Generators, the assignee of Messrs. 
Gaulard and Gibbs’s patent, which claimed to be entitled to 
restrain any person from using any mode of electrical distribution 
by means of secondary generators, of whatever form or construc- 
tion such secondary generators may be ; further, that the Gaulard 
—— system was not novel, lacked utility, and had been antici- 
pated. 


Sir Horace Davey, Q.C., M.P., Mr. Moulton, Q.C., and Mr. Pike 
appeared for the petitioner; and Sir Henry James, Q.C., M.P., 

r. Aston, Q.C., and Mr. Graham for the respondents. 

Sir Henry James, in opening the case for the respondents, 
stated that the petition was brought under the 26th section of the 
Act of 1883, and proceeded to explain the position of electric light- 
ing at the date of the patent, and the effect and nature of the inven- 
tion shown in the specification of Messrs. Gaulard and Gibbs. 
Probably, be said, the extreme length, under the old system, to 
which a current of electricity could be carried for lighting pur- 
poses, was half a mile, whereas by the invention of Messrs. Gaulard 
and Gibbs it could be carried 50 miles. In the year 1884 there was 
an exhibition of lighting apparatus at Turin, where the respondents 
circulated a current of electricity for lighting purposes to the 
extent of 50 miles, being awarded the money prize and gold medal 
for so doing. Amongst other places where the invention had been 
employed was the Grosvenor Gallery. The Grosvenor Gallery 
Company obtained the right under agreement to use the patentee’s 
method for lighting the building, and Mr. Ferranti was employed 
to work the system. There were from time to time complaints that 
the system was not perfect, but the patentees said that it had not 
been used in a perfect manner. Having become perfectly familiar 
with Messrs. Gaulard and Gibbs’s invention, Mr. Ferranti, in 
December, 1885, took out a patent the objects of which were 
identical with those of the respondents’ patent. Then the Grosvenor 
Gallery Company, which was the real petitioner in the case, took 
over Mr. Ferranti’s patent, told Messrs. Gaulard and Gibbs that 
their system was no longer required, and installed the Ferranti 
system in its place. 'To succeed upon his petition Mr. Ferranti 
must prove his allegations up to the very hilt; but if he (Sir Henry 
James) could show that the patent was good for any purpose at all, 
he should submit that it was a good patent. He did not say that 
the patentees had invented a new principle, but they had shown 
how a combination of known materials might be employed success- 
fully and with utility. 

Dr. Joun Hopxtnson, F.R.S., examined by Mr. Aston, said that 
from 1879 to 1882 many attempts were made to employ long main 
wires of small diameter in installations of electric lighting extend- 
ing over distances, but he was not aware of any great amount of 
success attending those attempts. None of them depended upon 
an induced current. The specification of Messrs. Gaulard and 
Gibbs was perfectly intelligible to competent electricians, and 
fairly described a system of distributing electricity for light- 
ing purposes. Having explained that with the direct system 
of lighting, if the distance was great, enormous conductors 
would be necessary to convey the current at the requisite 
tension, witness said by the Gaulard and Gibbs system they could 
get whatever tension they wished in the secondary circuit, the 
wires of which were of small size, and convey it to any distance. 
He did not find the three elements of the Gaulard and Gibbs 
invention, namely, the alternating dynamo, main wire with high 
tension current, and secondary generators, converting the current 
into one of low tension, described in any of the alleged antici- 
pations. He first saw the system at work at the Edgware Road 
station of the Underground Railway in the early part of 1884, and 
he was then surprised to find, on measuring the difference of 
potential between the.terminals of one of the secondary generators, 
a waste of only 13 per cent. He was satisfied that the system was 
at that time working satisfactorily. 

Cross-examined by Mr. Movutron, witness said the patentees’ 
secondary generator was an ordinary Ruhmkorff’s coil with six 
wires, and it had been suggested at the date of the patent that it 
was possible to distribute electricity by sending an alternating 
current through induction coils. Replying to the question what 
there was beyond that in the patent, he said the specification said 
the alternating current must be generated by an alternating 
dynamo, and must be of high tension; moreover, the secondary 
generators had divided cores. It made a great deal of difference 
in the cost if the alternating current was got from an alternating 
dynamo. The alternating current machine was older than the 
patent. He could not show any place in the specification where 
the patentee pointed out that the secondary current was to be of 
lower tension than the primary. Asked to point out any differ- 
ence which existed between Jablochkoff’s system and that of 
Messrs. Gaulard and Gibbs, witness said Jablochkoff had a differ- 
ent motive power and proposed to work with a higher tension. 
He could show nothing in the respondents’ specification which 
showed that the light required a high tension and the secondary 
circuit a low tension, except that the patentees had a light and a 
motive power which were available for low tension. It was not 
actually stated anywhere that the tension of the secondary circuit 
should be low, but it was implied in the size of the wires which 
were to be used. 

Mr. James SwineuRNe, after detailing his acquaintance with 
the subject of electrical distribution, said that prior to Septem- 
ber 13th, 1882, he did not know of any system wherein the three 
elements of an alternating dynamo, primary coils of high tension, 
and secondary coils of low tension, co-operated together to pro- 
duce a successful electric light installation. The difficulty of 
distribution over large areas from a central station was unsolved 
prior to 1882, but Messrs. Gaulard and Gibbs’s system had since 
come into extensive operation in this country and in America. 
It would not do.to apply the Ruhmkorff coil to the Gaulard and 
Gibbs system; the system would no longer be theirs if a Ruhm- 
korff coil were used. He did not find in any of the prior specifi- 
cations the three elements which distinguished the Gaulard and 
Gibbs patent. 

Cross-examined by Mr. Mouttron: The patentees specially 
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mentioned high tension for the primary, and the inference 

was that it was not to be high in the secondary. There was 
nothing in the claim to limit the source of the alternating cur- 
rent, or the class of the secondary generators. Messrs. Ganlard 
and Gibbs’s secondary generators were arranged in series, and 
one reason for the success of distribution by secondary generators 
was their arrangement in parallél. 

Re-examined by Mr. Aston: Messrs. Gaulard and Gibbs gave 
an arrangement by which the lamps could be worked in paralle!. 

Prof. Apams, F.R.S., had read what were termed the prior 
specifications, and in. none of them did he find anything which 
anticipated Messrs. Gaulard and Gibbs’s patent. 

Cross-examined: There were no directions in the patent for 
arranging the secondary generators in parallel. 

Mr. J. D. Gipss, one of the patentees, described the installa- 
tions which had been worked by means of his system at the 
Grosvenor Gallery, at Edgware Road, and at Turin. In cross- 
examination he said that at first the scientific world did not believe 
in the possibility of doing what he and_his co-patentee professed 
t> be able to do. 

Prof. GrorGEe Forsss, F.R.S., gave evidence of similar effect to 
that of previous witnesses, closing the case for the respondents. 

Sir Horace Davey, supporting the petition and defending the 
petitioner from the allegation of infringement, said there was a 
distinct difference between the provisional specification and the 
complete, and he contended that the patentee was not at liberty 
to strike out what he first gave as the distinct feature of the claim 
and to insert something different. Inthe provisional specification 
the word “ unlimited ” was used, meaning that as many induction 
evils as might be desired might be used without impairing the 
value of the primary current; but this was not true, and the 
word “indefinite” had been substituted, giving a quite different 
meaning. The claim for the process of distribution was vastly 
larger in the final specification than it was in the provisional, 
having reference to secondary generators of every construction. 

Sir WitL1Am TuHomson, called on behalf of the petitioner, said 
it was common ground that for many years before 1882 the induc- 
tion coil was made with wire cores. It was perfectly known in 
1882 how to construct the coil so that the current might be of any 
required quantity and tension in the secondary. An induction 
coil, as ordinarily constructed from 1878 to 1882, would have 

‘efficiently produced either the multiplication or division of tension 
in a secondary from any given tension in the primary. It was 
known in 1882 that more than one induction coil might be put 
upon the same circuit. This had been proposed and carried out 
by Jablochkoff, Marcel Deprez and others. The Jablochkoff was 
a perfectly practical plan of distributing electricity by means of 
induction coils from an alternating current machine. Alternating 
current machines were well known in 1882. The reason why no 
such system was put in practice in England prior to 1882 was pro- 
bably that there was no demand for it. Electric lighting was 
confined to the use of arc lamps, for which that system of distri- 


bution was not necessary. Marcel Deprez also described means ¢ 


of transmitting a current to long distances, increasing the tension 
by means of an induction coil. The provisional specification of 
Gaulard and Gibbs disclosed no novel invention whatever. It 
pointed to what would be a very great invention if it was 
correct, but in the final specification the greater part of 
what was not correct was cancelled by the disclaimer. The 
invention, if invention it was, disclosed in the provisional was 
the possibility of applying an unlimited number of induction coils 
on a primary circuit, with the remarkable fact, if it were a fact, 
that they would only influence the primary current through the 
resistance in the primaries of the inductors, and that the using of 
the inductors to give lights would notin any way modify the primary 
current. This was not correct, because there would be a reactive 
effect due to the use of the secondaries, a reactive induction on the 
primary. From beginning to end of the complete specification 
there was no direction that the tension of the secondary current 
should be lower than that of the primary, but rather the other 
way. There was nothing novel in the construction of the induc- 
tion coils described. He believed the inventors meant their 
exciting cores to be of divided wires. Any competent person 
making induction coils at that time would have put a wire core 
unless he had been expressly ordered to make a core of continu- 
ous iron. He saw in the claim no restriction with regard to the 
nature of the secondary currents, nothing which limited the 
character of the secondary generators, and nothing which limited 
the sources of the alternating current. Nobody would at that time 
have thought of taking an alternating current from any other 
source than an alternating machine, unless in mere experiment, 
Taken to Johnson’s prior specification (De Meritens), Sir 
William Thomson said the induction coil therein described had 
practical advantages over that of Gaulard and Gibbs. The system 
set forth in that specification could not, in his opinion, be used 
at this day without infringing Messrs. Gaulard and Gibbs’s patent, 
supposing that patent to be valid. Edwards and Normandy, also 
described a practicable method of distributing electricity by means 
of secondary generators. The reason why these methods were not 
put into practice was that there were no lamps available for taking 
advantage of them. There had been in 1878 some attempts to get 
incandescent lights, such as those described by Jablochkoff and 
Werdermann, but none that were successful in practice. Bright’s 
and Harrison’s specifications also disclosed practicable methods of 
distribution by secondary generators. 

Cross-examined by Mr. Astron: Do you not find on page 2, 
line 23, of Messrs. Gaulard and Gibbs’s specification, and in fig. 1, 
the following elements combined—an alternating dynamo con- 


nected with high tension mains on which are placed at intervals 
secondary generators to supply local installations ?—Yes. I do 
not know what high tension mains are. 

We will suppose that represents a wire of 50 kilometres; have 
you any doubt that the potential would be high ?—No doubt high 
potential would be used for getting to such a considerable length. 

Witness, in further cross-examination, said he saw the Gaulard 
and Gibbs system in operation in Edgware Road, in 1884, and 
thought it a very interesting thing. But it did not seem to him, 
or to Mr. Swan, who took him to see it, tosolve the problem of dis- 
tribution to local installations. On the contrary, they saw that the 

arrangement did not meet the practical requirements. When he de- 
livered his presidential address to Section A of the British Associa- 
ation at York in 1881, suggesting that the problem of distribution 
might be solved by the aid of the Faure accumulator, every one 
of the electrical facts referred to as contained in the blue books 
put in as anticipations was well known to him. He had not at 
that time, however, seen any one of the blue books. He was 
familiar with everyone of the devices described, but not with the 
combination for the use set forth. In his opinion the combination 
of electrical devices might, in some cases, be very important, and 
constitute invention. He had not been the adviser for the 
Gresvenor Gallery, but had supplied a novel measuring instru- 
ment for use there. The system now in use included an alternating 
dynamo, high tension mains, and local secondary generators 
working in parallel bridges between two mains. He did not know 
of any successful installation other than the Grosvenor Gallery 
installation where any other combination was employed than that 
of an alternating dynamo, high tension mains and secondary gene- 
rators. He had heard evidence in court of others, but otherwise 
he did not know. 

You have told my lord that as far as you know there is no 
installation working at present that does not work on the principle 
of these three elements ?—I do not say that. The largest instal- 
lation I know of, the Edison system in New York, is a direct 
supply system altogether. I should be exceedingly glad to see 
the system of induction coil successful. We have a great trial of 
it on in London now, in which London is to be supplied precisely 
on the system as described by Marcel Deprez. 

On the Marcel Deprez system, and not the Gaulard and Gibbs? 
—On Gaulard and Gibbs also, but Marcel Deprez, I say, 
primarily. 

In Marcel Deprez, what is the generator of the electricity ?— 
Any appliance from which a current can be obtained. 

Any appliance will not do. Kindly tell me what is the appli- 
ance which is proposed to be employed ?—An appliance to give an 
alternate current with difference of potentials of 10,000 volts 
between the mains. The appliance I saw experimentally tried was 
a machine giving 2,400 volts, which was brought by a transformer 
to 10,000 volts, that transformer being an induction coil. 

Is it not the fact that instead of having a direct combination of 
your alternating dynamo with a high tension main and a 
secondary generator, you have in the Marcel Deprez principle 
something to get up your tension ?—Yes, an induction coil to get 
up tension. 

Mr. Justice Kexewrcu: I am entirely at a loss to know whether 
you do or do not claim to use secondary generators of special con- 
struction. 

Mr. Aston: No, my lord, I do not. 

Mr. Justice Kexewicu: I know that you struck out the claim 
to construct, but it seems to me, although I have not come to any 
conclusion about it, that there is ground for holding that you do 
claim the use of specially constructed generators, and that your 
system, according to your own view, will not work without it. 

Mr. Aston: Not specially constructed, but specially selected ; a 
class or type. 

Mr. Justice Kexewicu : That is a point which is troubling me 
very much, because, if you have done so, and if you do, as a 
matter of fact, by a fair rendering of the specification say, “My 
system will work with generators of a special construction, and 
those generators only,”’ then you must show that you have told the 
public what those specially constructed generators are. 

Mr. Aston: Yes; we have. ; 

Mr. Justice Kexewrcu: If, on the other hand, that is not your 
rendering of the specification, you may find yourself in a difficulty 
of a different character. 

Mr. Aston: May I ask if an induction coil with a solid core 
would do ?—A solid core would cause considerable loss of energy. 
I understand all induction coils to be made with a divided core. 
I cannot say which of the prior specifications comes nearest to 
what is described by Gaulard and Gibbs, because several absolutely 
come to that. 

Witness was then taken through the alleged anticipations and 
cross-examined upon them. After a brief re-examination by Mr. 
Movtton, Sir William Thomson made way for Mr. Ferrantt, 
who said compendiously that he agreed with the evidence of the 
previous witness. Dr. Fiemine and Major-General WEBBER 
were also called, but their stay in the box was of very short dura- 
tion, Sir William Thomson’s evidence being held to have exhausted 
the points in the case. 

Mr. Mouton and Mr. Aston having addressed the Court, the 
proceedings of the hearing, which had lasted six days, terminated. 

Mr. Justice Kexewicu delivered judgment on Monday. After 
referring, on the question of nonconformity of the complete with the 
provisional specification, to the observations of Lord Blackburn in 
“ Bailey v. Roberton” (‘ L.R.” 3, App. Cas., 1,055), he said that the 
amendment of the complete specification had the effect of substi- 
tuting the specification in its present form for the original; but 
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in its amended form it must comply with the provisions of the 
law, including those as to conformity with the provisional specifi- 
cation, as explained in “ Bailey v. Roberton.” The provisional 
specification in the present case spoke of “an unlimited number 
of induction coils,” whereas the complete specification spoke of 
“a number” only. Was this an essential difference? His lordship 
decided this question in the negative. One passage of the pro- 
visional specification was as follows :—“ When an electric current 
approaches or recedes from a circuit of selenoidical form, it deter- 
mines in this latter a current of induction without in any way 
modifying the value of the primary current.” It had been said 
that the provisional specification depended on the statement 
“ without in any way modifying the value of the primary cur- 
rent,” and that this was false and was abandoned in the complete 
specification. His lordship continued as follows :—That it is false 
is conceded, and for the present purpose it may be assumed that 
it is abandoned in the complete specification, but I do not think 
that fact is fatal to the patent. It may be important as regards 
utility and relevant on the question of novelty, but it does not 
establish nonconformity between the two documents. The most 
that can be said is that the provisional specification contains, but 
the complete one omits, an erroneous statement respecting the 
patented invention which, if scientifically true, would add greatly 
to its value. That, to my mind, is not enough. But it is said 
that, whereas the provisional specification rests the invention on 
induction coils of a special construction, the complete specification 
as amended applies it to induction coils of every character, and 
this makes the latter different in the sense of being more exten- 
sive. This is a formidable objection if true. The foundation of 
it is the abandonment of the claim for special construction. But the 
patentee, though he has done this—though he has said, “I do not 
claim to have any special form of induction coil’’—has retaine'l, 
as part of his combination, the use of those of a special construc- 
tion. He does not claim to construct, but he requires to use certain 
instruments, and those only when constructed. What is the effect 
of this on the complete specification standing alone is another 
question, but on the question of conformity I hold there is no such 
difference as is alleged between the two documents. Each asserts 
the necessity for a secondary generator of a special construction. 
So far I have dealt with mere questions of language, so as to 
enable the Court to read the documents for the above purpose. 
In further examining the specification (nnd henceforward I 


deal with the complete one only) one depends much on evidence. 


There are still questions of construction to be solved, but 
evidence is required not only to explain terms of art, but to 
prove what was known at the date of the patent. I may mention 
here one objection, out of order, to get rid of it. It has been 
stated by the patentee (Gibbs) that the invention is not thoroughly 
successful unless there is an equal mass of metal in the primary 
and secondary wires, and it is urged that whether true or not, 
which is en | to be immaterial, this ought to have been in the 
specification. If true,it might, with advantage, have been stated, 
but it only comes to this, that what is possible with unequal 
masses and is more feasible as you approach equality, can only 
be made a thorough commercial success when that equality is 
practically attained. I do not think that the omission to make 
such a statement can defeat the patent. Another objection urged 
respecting secondary generators was, that a divided core is essen- 
tial, and that this is not stated. It is, without doubt, stated as 
regards the first, and the evidence has satisfied me that it is 
sufficiently implied in the language describing the second, and 
further, that no electrician would stop to inquire whether a solid 
or divided core is intended. But, putting aside these two objec- 
tions to the description of secondary generators, and assuming, 
of course, the soundness of my view that they are of special con- 
struction, how does the specification stand as regards the informa- 
tion given for their selection? And, in order to get an answer 
to this question, first consider what information is reasonably 
required? <A patentee is bound to tell the public in his specifica- 
tion, not only what his invention is, but how practical effect is to 
be given to it, and if the invention be a machine, how that 
machine can be manufactured. I have paraphrased the statute. 
If there are many different ways of effecting the entire object, or 
any particular part of it; he is not bound to specify them all in 
detail, but he is bound to give such instances—selections it may 
be from a class—as will enable a competent workman to know 
what he ought to use. And he is further bound to refer to these 
instances or the class from which they come, in language which 
leaves no doubt what articles are and what are not applicable to 
the production of the intended result. This is important for two 
reasons—first, in return for his monopoly, a patentee is bound to 
put the public in possession, as far as description can do it, of 
his invention in principle and detail ; and, secondly, as a condition 
of being entitled to restrain other operators from producing his 
result by the same means, he is bound to tell them precisely 
what they cannot do except under penalty of an injunction 
with its serious consequences, and thus to indicate what can 
be done safely. This is not less true where the patent is 
for a combination than in any other case. Indeed, I am not 
sure that the obligation ought not, in such a case, to 
be particularly strict. If a man says, “I claim to 
have protected, as my invention, three things combined, 
which, though separately well known, have not been before 
used together,” it is reasonable and right that he should 
state exactly what each of those three things is; and if 
any one of them belongs to a class comprehending several 
varieties, then also which of the varieties are intended. And 
this, of course, he can easily do, as, admittedly, the combined 


items are well known. What is the combination, several times 
described, with some variation of language, but none of substance ? 
Take it from Mr. Aston’s statement to his own witness Dr. Hop- 
kinson. The combined elements are three in number—(1) an 
alternating dynamo supplying a main wire; (2) a current in that 
wire of high tension; (3) a secondary generator such as is 
described. The description there mentioned is that of the 
witness, but of course he could only explain or illustrate, he could 
not go beyond the specification. In passing, let me observe that 
I am not satisfied that there are really three elements, but I will 
not dwell on this. Let it be assumed for the present purpose that 
there are three items, the alternating dynamo, the high tension, 
and the secondary generators described in the specification. There 
is no difficulty about the first or second, but how has the patentee 
fulfilled his obligations as regards the third? It is conclusively 
proved by the petitioners, and not denied by the respondents, that 
there is nothing special about the secondary generators described, 
that they differ from others of their class only in unessential 
details, and that any other instrument of the class—induction coils 
with divided core—would answer the purpose equally well. So 
completely is this admitted by the respondents that they contest 
the conclusion that a special construction is intended. No more 
about that. Is it reasonable to hold that the divided core is the 
special construction? I think not. It would, to my mind, be 
pressing the maxim wt res valeat too severely to construe the words 
‘electrical generators of special construction” to mean those 
belonging to one of two well-known and exhaustive classes, 
especially when one finds no reference to that class as a whole, but 
an elaborate description of two particular specimens. If the 
intention had been to refer to electrical generators having a 
divided core, that might have been easily done in a single line, 
and the examples would have been needless and out of place. 
Then it is urged that the special construction refers to the 
diminution of tension to those which, receiving an electric current 
of high tension, pass it on as a current of low tension. It is not 
pretended that this is said in so many words; no counsel or 
witness has ventured to put his finger on an expression which 
states plainly that the secondary generator employed must be of 
what is styled the “ step-down” character. It is conceded that no 
other will do, and it may be assumed that no other would be 
attempted by a competent workman, but this is because of a well- 
known scientific fact, and not because of information given by the 
patentee. There is no occasion to examine the provisional specifica- 
tion on this point or to enquire whether the complete specification 
in its original form is agreeable to the view now taken of it as 
amended. I hold that, as amended, it does not say one of the 
elements of the combination is a step-down induction coil. 
That is what you are to use with an alternating dynamo and a 
high tension primary wire, in order to produce the desired result. 
Nothing less than this would suffice. It is not enough to say, as 
the patentee does, that the quality and value of the induced cur- 
rents depend on the special construction of the electrical generators 
without giving a plain statement in what the special construction 
consists. It is not suggested that the examples are exhaustive of 
the class of machines which would answer its purpose. I think 
that a manufacturer is placed by this specification in a difficulty. 
He knows, of course, that he cannot use either of the induction 
coils described, but if he wishes to use one of the same class, but 
differing in detail, he cannot ascertain from the specification 
whether he may safely do so or not. Changing the phrase, the 
patentee has not in his complete specification ascertained the 
nature of his invention, and how it is to be performed, in that he 
has not explained what constitutes the third item in his combina- 
tion. Mr. Aston says, of course, the use of equivalents would be 
an infringement, but I do not think that doctrine can be called in 
aid of a patent which professedly rests on a special construction. 
In its original form the specification claimed the special construc- 
tion of the secondary generators required to produce the desired 
result. Apart from any question respecting conformity with the 
provisional specification, the patent could then have been sup- 
ported, so far as language was concerned; but the patentee was 
driven to abandon this part of the claim and to amend by way of 
disclaimer. This was a difficult task. I am disposed to think that 
it could not have been performed without destroying the patent— 
could not, that is, have been so performed as to leave a support- 
able residue. But whatever was possible, I hold that it has not 
been done, and that, with the abandonment of the third item of 
claim, the whole specification falls to the ground. This holding 
makes it unnecessary to go into the question of anticipation. The 
evidence on this point is conflicting, and I have the testimony of 
men of acknowledged eminence and truthfulness on either side. 
Besides this there are many documents, and the criticism of them 
has been long and minute. Before pronouncing a deliberate 
opinion on the question I shall be obliged again to examine those 
documents by the light of the evidence, which would have to be 
re-perused for the purpose, and of the arguments, which would 
have to be recalled and weighed with regard both to documents 
and evidence. I do not consider myself called upon to do this; 
but it may be convenient for me to state what, subject to such 
revision as I have just mentioned, is the result of my best atten- 
tion during the trial. Ido not question—nobody could success- 
fully question—the accuracy of Mr. Aston’s distinction be- 
tween anticipation by documents only—what is sometimes 
called paper anticipation—and that by manufacture or use. 
It is grounded on common sense and established by the 
authorities to which he referred and many others. Guides 
for the application of the distinction are also to be found 
in those cases, and notably in the judgment of Lord West- 
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bury, which Mr. Aston quoted. But the distinction con- 
cedes that there may be a paper anticipation, and the question 
here seems to be whether the documents which have been re- 
ferred to did not separately or together add so much to the stock 
of common knowledge that nothing remained for invention within 
the limits of Messrs. Gaulard and Gibbs’s specification. Mr. Aston 
observed that about the years 1878-9 there was an avalanche of 
atents, and he accepted my suggestion that many inventions were 
uried in it. He did not pursue the analogy further, and perhaps 
forgot that a congealed mass has a law of motion of its own which 
after a time again brings to light, capable of ea apm though 
it cannot revivify, buried limbs. So here science progressed, 
and in its progress has again called attention to discoveries of 
bygone years, long buried and forgotten, and of which Sir William 
Thomson was in 1881 either ignorant or oblivious. Being brought 
to light, they are recognised as bearing a striking resemblance to 
others since called into existence, and there is at least some 
ground for arguing that there is no substantial difference between 
the past and present. There is often a genuine and complete 
answer to an argument of that kind. Why, says the patentee of 
later date, why was not this old invention put in practice if, as 
you say, it anticipated mine, which has been proved to have been 
feasible and useful? It is frequently difficult—it is sometimes 
impossible—to give a satisfactory reply to such an objection, but 
I think that Sir William Thomson gave one in this case. He 
says that at that time, the period of those numerous patents, there 
was no demand for electric lighting— no encouragement, that is, 
for inventors to persevere and put their inventions in practice. 
That would scarcely have sufficed; but he added, in effect, that 
there was not then known any lamp to which those inventions 
could be usefully applied, that failing any such lamp they neces- 
sarily slumbered, but, that, such a , ee. having been now dis- 
covered, their character and value are apparent. That reply, to 
my mind, detracts largely from the force of the objection to which 
I have referred, As at present advised, I fail to see how Messrs. 
Gaulard and Gibbs made any discovery in the technical sense of 
the word, or rather, what they published to the world which was 
not already disclosed by some one or more of the earlier 
ifications. As I do not propose to examine any of 
them in detail, I will not mention more than one, which was 
not, I think, the one mostly relied on by the petitioner, and 
possibly is not the best example. I refer to the specifi- 
cation of Charles W. Harrison of March Ist, 1879. You 
cannot, it seems, take his description of the third part of 
his invention any more than you can take any other of the 
specifications and therefrom build a complete machine accord- 
ing to Messrs. Gaulard and Gibbs’s patent—that is, some 
ingenuity would be required to supplement the directions given. 
But are not all the necessary directions given? Do they not all 
concern well-known tools capable of producing well-known effects, 
and are they not combined precisely as Messrs. Gaulard and Gibbs 
combine them? Mr. Aston’s answer is that the secondary regene- 
rator was employed to alter the tension, not by diminution, but by 
increase, not by stepping down, to adopt his favourite expression, 
but by stepping up. This may be true, but it was common know- 
ledge that an induction coil might be used for alteration in either 
direction, and the application of it in one way instead of the other 
cannot be deemed invention. Again, Messrs. Gaulard and Gibbs’s 
— may have taught the electrical world for the first time that 
igh tension in the primary wire is essential to successful work— 
in other words, that they have discovered that the best, if not the 
only useful, mode of using the dynamo for electric lighting is by 
the creation of high tension. If so, they are entitled to credit for 
having first seen what other labourers in the same field have failed 
to see, but ascertaining the best use of a known tool does not fall 
within the proper definition of invention. The reasons which have 
age me to dispose of this case at once on the point on which 
have come to a definite conclusion, and not further to consider 
those requiring further consideration if my judgment were to be 
rested on them, render it also unnecessary to deal with the ques- 
tion of utility, but on that I have formed a definite opinion, and it 
is better that I should express it. Having regard to the great and 
rapid advance made in this particular branch of science during the 
last few years, one would expect an invention of 1882 to have been 
ere this improved upon, if not superseded, and it is not surprising, 
nor is it any discredit to Messrs. Gaulard and Gibbs’s ingenuity, to 
hear that arrangements on the parallel system are found to be 
far more effective than those on the series system adopted by the 
patentees. The evidence indicated, if it did not prove, that the 
latter would soon give way, if it has not already given way, to the 
former. On the other hand, I have sufficient evidence that the 
series system has been successful—not only tried but used, and 
found to work with at least a large measure of success. If, there- 
fore, I could hold the patent to be good on other grounds, I cer- 
tainly should not hold it to be bad on the point of utility. For the 
reasons which I have given I am of opinion that what Messrs. 
Gaulard and Gibbs describe in their amended specification as their 
invention, and for which they claim a monopoly, is not the proper 
subject matter of a patent, that, therefore, the patent granted to 
them ought to be revoked, and I must make an order for revoca- 
tion, as asked by the petitioner. The respondents must pay the 
costs, to be taxed on the higher scale. 

Mr. Pyxe: Will your lordship allow me to make an application 
with regard to the model. Does your lordship think the peti- 
tioners ought to have the costs of that model which your lordship 
will recollect was used to demonstrate ? 

Mr. Justice Kexewicn: Ido not understand. It has been put 
in evidence, and exhibited and marked. 


Mr. Pyxe: Iam not sure without your lordship’s intimation 
that the costs would be allowed. 

Mr. Justice Kexewicu: I shall not give any intimation. The 
taxing master will deal with it in the ordinary way. 

Mr. Aston : Would your lordship allow me to say that was for 
the purpose of illustrating how lamps could be placed on a circuit 
in a particular way—not to illustrate any anticipation at all. 

Mr. Justice Kexewicu: Yes; I will say nothing. The respon- 
dents will pay the costs of the petition, to be taxed on the higher 
scale. If there is any question about it not coming properly 
within the costs, and not properly allowable, that will be raised in 
the usual way. 

Mr. Prxe: If your lordship po. there is one other matter. 
I have to ask your lordship, under the 29th section of the Patent 
Act, to certify for the costs of the particulars of objection. 

Mr. Justice Kexewicn: Just look at section 29. 

Mr. Pyxe: Section 29, sub-section 6—your lordship will see 
there: “ Taxation of costs.” 

Mr. Justice Kexewicu: That is in an action for infringement 
of a patent. I have looked at it, Mr. Pyke. 

Mr. Pyke: If your lordship pleases—— 

Mr. Justice Kexewicu: Iam quite willing to hear an _- 
ment upon it, but I have looked at it. I think you will find that 
is all governed by the words at the beginning: “In an action for 
infringement of patent.”’ There is nothing there about a petition 
for revocation. 

Mr. Pyxe: I think the practice with regard to the revocation 
of a patent is stated in the Act to be the same as the proc:edings 
with regard to actions for infringement. I will refer to the 
section in a moment. 

Mr. Justice Kexewicu: I do not think so, subject to your 
remarks. I think that you will find the two things are always 
distinguished. Look at the beginning of section 28. “In an 
action or proceedings for infringement or revocation of a 

tent.” The whole section 26 is devoted to that: proceedings 

or revocation of a patent as a substitute for scire facias; and you 

will find in sub-section 5 of that : “ The plaintiff must deliver with 
his petition particulars of the objections on which he means to 
rely, and no evidence shall, except by leave of the Court or a 
pas ty be admitted in proof of any objection of which particulars 
are not so delivered. Then in section 29 you will find that 
repeated in almost the same words in sub-sections 2 and 3, 
followed by sub-section 6, which provides for the certificate, 
whereas the provision for the certificate is omitted in section 26. 

Mr. Pyxe: Then there is no special mention in section 26, as 
your lordship points out, that a certificate is required. 

Mr. Justice Kexewicu: If I am right on the construction I 
have placed on the Act by my unaided reflection without your 
assistance, the conclusion is favourable to you, and not otherwise, 
but still if I eught to certify, it is important I should doso. It 
seems to me I have no power to certify. 

Mr. Pyke: I am sorry I cannot render your lordship that assist- 
ance I ought to be able to do on this point. It escaped me that 
Section 29 only referred to an action for infringement. Would 
your lordship allow the matter to stand in this way, that if neces- 
sary your lordship should certify. . 

Mr. Justice Kexewicu: I will do this: if you think on looking 
into it that you ought to press me to give you a certificate, I will 
give you leave to apply ; but having had my opinion so far you 
will do that at your own risk. If you apply, and I think then I 
ought not to give you a certificate, you will have to pay the costs 
of that application. 

Mr. Pyrxe: If your lordship pleases. It may be altogether 
unnecessary to make any further application. 

Mr. Justice Kexewicu: As I say, I have looked into it as 
closely as I could without the assistance of counsel, and I am per- 
fectly aware that likely enough I have omitted something. 

Mr. Pyke: I had not seen that Section 29 only r2ferred to an 
action for infringement. ; 

Mr. Justice Kexewicu: I had to give judgment, and you 
had not. 


CITY NOTES. 


The West African Telegraph Company, Limited. 


Tue directors’ report states that the balance sheet and accounts 
for the year ending December 31st, 1887, show that the gross 
receipts, including the balance brought down from last account 
(£128 6s. 10d.), amount to £55,263 4s. 1ld., the general expendi- 
ture being £21,586 8s. There remains a balance of £33,681 16s. 11d., 
which has been applied by the directors in the following manner :— 

After providing for debenture interest paid and accrued, 
£10,000 has been carried to repairs and renewal account, and it 
has also been considered advisable to write down the preliminary 
expenses by £500. These deductions leave an available balance 
of £8,181 16s. 11d., from which the directors propose to carry 
£3,500 to a debenture redemption account, and leave a sum of 
£4,681 16s. 11d. to be dealt with, out of which they recommend 
the payment of a dividend of 3s. per share, free of income tax, 
absorbing £3,466 7s., and leaving £1,215 9s. 11d. to be carried 
forward to the current year’s account. 

The capital account has been increased by the sum of 
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£2,651 13s. 6d., owing to necessary expenditure in providing 
proper accommodation for the company’s staff. 2 

The cost of repairing the Sao Thomé-Loanda section has been 
taken from the renewal fund, the balance of which is now 
£1,021 9s. 6d. 

With the exception of the interruption in the Sao Thomé-Loanda 
section mentioned in last report, the cables of the company con- 
tinued in good working order throughout the year. The directors 
are glad to report that, since the repair, the Sao Thomé-Loanda 
section has given no cause for anxiety, and as the crucial period 
is passed they venture to hope that repairs off the mouth of the 
Congo will not be necessary for a considerable time. 

The condition of the cables is now perfectly satisfactory, with 
the exception of the short branch cable from Bulama to Bissao, 
some 40 miles in length, which was interrupted in April last. As 
the fault is in shallow water and the locality well known, it is 
expected that the defect will be repaired very shortly and ata 
comparatively trifling cost. 

The directors have much pleasure in reporting favourably on 
the manner in which the company’s staff have maintained the 
service during the past year. 

Mr. E. March Webb having been appoiuted a director by the 
board, the shareholders are asked to confirm the appointment. 

Mr. Grey, the retiring director, being eligible, offers himself for 
re-election. 


Cadogan Electric Light Company, Limited,—Sub- 
scriptions are invited for 4,000 “ A ” preference shares of £5 each. 
The prospectus states that the object of the company is to supply 
the electric light from a central station to the private houses, 
shops, and public buildings in that portion of London which 
embraces the whole of Belgravia and the Cadogan estates. 


The Direct United States Cable Company, Limited. 
—The directors recommend a final dividend of 2s. per share, tax 
free, payable on and after July 2lst, making, with the interim 
dividends already paid, 2 per cent. for the year ending June 30th. 
Recourse will, it is stated, be had to the reserve fund account to 
make up the required amount for such dividend. 


The India-Rubber, Gutta-Percha, and Telegraph 
Works Company, Limited.—The directors recommend the pay- 
ment of an interim dividend of 5 per cent., or 10s. per share, free 
of income tax. The company’s share register will be closed from 
the 12th to the 19th inst., both days included. 


Telegraph Construction and Maintenance Company, 
Limited.—The transfer books of this company will be closed from 
the 9th to the 17th inst., preparatory to the payment of an interim 
dividend of 12s. per share to all shareholders on the register. 


The West Coast of America Telegraph Company, 
Limited.—The directors have declared an interim dividend of 4s. 
per share, free of income tax, in respect of the first half of 1888, 
payable the 23rd inst. 


TRAFFIC RECEIPTS. 


The Western and Brazilian Telegraph Company, Limited. The receipts for the 
week ending July 6th, 1888, after deducting the tifth of the gross receipts 
we to tne London Platino-Brazilian Telegraph Company, Limited, were 


The Great Northern Telegraph Company, Limited. The receipts for June, 1888, 
£25,600 ; January Ist to 30th June, 1888, £152,000; corresponding months, 
1887, £127,120; and of 1886, £124,560, 

The Brazilian Submarine Telegraph Company, Limited. The trafic receipts for 
the week ending July 6th amounted to £4,740. 


PROCEEDINGS OF SOCIETIES. 


Physical Society, June 23rd. 
Prof. Retnoup, F.R.S., President, in the Chair. 


The following communications were read The 
of Colour,” by Captain Asner, R.E., F.R.S. This relates to the 
measurement of light reflected from coloured surfaces and pig- 
ments as compared with the quantity reflected from white or black. 
The apparatus used in the investigation consisted of a spectro- 
scope and camera similar to those used by the author for the pro- 
duction of a patch of monochromatic light, and a small shadow 
photometer served for the measurement. The screen was made of 
two parts, one the colour to be tested, and the other white or 
black, according to the standard being used; and the stick was 
arranged so that the shadows fell near the junction of the two 
parts. Light reflected from the surface of the first glass prism 
served to illuminate one shadow, and for the other monochro- 
matic light of any desired colour could be used. The intensities 
were adjusted to equality by cutting off more or less of the 
stronger light by means of a revolving wheel with adjustable 
sectors, the opening of the sectors being a measure of the 
luminosity of the pigment. 

In another arrangement a double image prism was used to 


separate the spectrum into two parts. Monochromatic light from 
one part passed direct to the screen through sectors in a rotating 
wheel, and monochromatic light from the other spectrum was re- 
flected on the screen at a sufficient azimuth to give a separate 
shadow, by means of two total reflection prisms. The losses by 
reflection were allowed for by observing the position of the 
adjustable sectors required to give equal intensities on a white 
screen. From the results obtained “colour curves” can be 
plotted for different pigments, &c., and templates constructed 
which, when rotated in the path of a spectrum, reproduces the 
corresponding colour. Carmine, sky-blue and gold were thus re- 
produced. By means of templates constructed from “ colour 
curves” any colour may be reproduced at any future time. In 
course of the experiments many interesting observations on colour 
blindness have been obtained by the author and General Festing, 
some of which were described. 

A question was asked as to whether it was possible to reproduce 
any given colour, for no two are lights could be expected to give 
exactly equal intensities in all parts of the spectrum. 

Dr. THompson requested information regarding the effect of 
absorption by the different thicknesses of the prisms through 
which the light passed, and thought the results obtained might 
be different if prisms of other materials were used. The fact 
mentioned in the paper as to the sky being greenish is well known 
to artists, who usually mix cobalt blue with yellow to produce the 
required tint. Dr. Thompson also reminded the members of an 
experiment he brought before the society some years ago, in which 
grass seen through a solution of permanganate of potash appears 
bright crimson, when compared with red colours seen through the 
same solution. 

In reply, Captain Asney said that colours could be imitated 
whatever the source used to produce the spectrum, for the result- 
ing colour is the same as that seen when the “original” is 
viewed by light from that source. Regarding absorption, \c., by 
the prism, he did not think any appreciable difference was pro- 
duced, for the results obtained when using the recomposed 
spectrum as white light were the same as those got by using light 
reflected from the surface of the first prism. In conclusion he 
directed the attention of physicists to Lord Rayleigh’s papers on 
Sky Colours, &c., published in the Phil. Mag., which would well 
repay very careful study. 

‘Note on Continuous Current Transformers,” by Prof. 8. P. 
Tuompson, D.Sc. Two classes of transformers are considered, 
viz., motor generators and commuting transformers, in which a two- 
circuit armature is fixed in a revolving magnetic field. Such a 
field may be produced by using a fixed Gramme ring as the field 
magnet and rotating the brushes round its commutator. The 
formule obtained apply equally to both classes. If c,, c. be the 
numbers of primary and secondary wires on outside of armature, 
Bj. Ty, 7%; the E.M.Fs., potential difference at 
terminals, currents and resistances of primary and secondary 
respectively, then | it is shown that e, = ke, — (rz + k’ 7) i, 


where k = z , which is called the “ coefficient of transformation.” 


Thus the potential difference is the same as if the dynamo part 
had its resistance increased by k*7,. As the currents in the 
primary and secondary are in opposite directions the effective 
self-induction will be very small, hence such machines can be run 
with little or nosparking. Ina previous paper by the same author, 
similar properties as regards self-induction and resistance were 
shown to exist in alternating current transformers. From the 
above equation it is evident that a motor-generator cannot be 
made to give constant potential when supplied at constant poten- 
tial, except when the internal resistances are very small; but by 
over-compounding the distributing dynamo the desired re:ult 
may be obtained. 

Mr. Kapp agreed with the author as regards motor-generators 
running with little sparking, but thought the great difficulty in 
using them commercially would be in preserving the insulation 
between the circuits, if anything like 2,000 volts were used in the 
primary. He also mentioned the methods of producing a rotating 
field by alternating currents, recently described by Prof. Ferraris 
and Mr. Tesla, and thought it would be preferable to the one 
devised by the author of the ae 

In reply, Dr. Tompson said that insulation could be easily 
maintained between the core and windings of Brush armatures, 
and saw no reason why it should present very serious difficulties 
in continuous current transformers. 

“ On an Optical Model,” by Prof. A. W. Rucker, F.R.S. The 
model exhibited and described is to illustrate the character of the 
vibrations in a crystal cut parallel to the axis, when plane 
polarised light is incident upon it. A rectangular glass box 
represents the crystal, and glass plates placed at short distances 
from each end imitate crossed nicols. A rod carrying coloured 
circular and elliptical rings and straight bars passes along the axis 
of the box. These rings are inter<s:«: to indicate the character of 
the vibration at the different points at which they are placed. 
The length of the crystal is supposed to be such that plane 
polarised red rays emerge plane polarised in the initial plane 
after being successively plane, elliptical, circular, elliptical plane, 
elliptical circular, elliptical and plane polarised within the crysta). 
All the light is quenched by the analysing nicol. Suppesing light: f 
greater frequency (say green) to be used, another rod with green 
ellipses, &c., is placed in the box, and illustrates that such light 
emerges elliptically polarised, one component only of which is 
stopped by the analyser. This shows how plane polarised white 
light, when passed through crystals placed between nicols, may 
become coloured. 
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“On a New Barometer,” by Mr. T. H. Buaxestey, M.A. A 
uniform glass tube is sealed at one end and a thread of mercury 
introduced, enclosing a quantity of air. An observation is taken 
by noting the volumes, a and », of the enclosed air (as indicated by 
the divisions on the scale), when the tube is placed vertically with 
its closed and open ends upward respectively. The height, u, of 
the barometer is given by the formula H = 7 > = 
the length of the mercury column in the tube. For convenience, 
1 is made 10 inches. The whole instrument is very portable, 
weighing only 6 ounces, and measuring about 18 inches long. 

In the absence of the author, a paper “On the Existence of an 
Undulatory Movement Accompanying the Electric Spark,” by 
Ernest H. Cook, D.Se., was taken as read. When sparks pass 
between two points placed above a plate on which some powdered 
substance has been scattered, the particles arrange themselves in 
circular lines approximately concentric with the projection 
of the middle line joining the two points. The proximity of 
the lines is found to be very nearly constant for the same powder, 
independent of the intensity of the spark used, or the material of 
the plate. Different powders give different numbers of lines per 
inch, and mixtures, numbers between those corresponding to their 
constituents. A great number of substances have been tried 
giving numbers between 40 and 88 per inch. These extreme 
numbers were obtained for chalk and silica respectively. The 
author has found no satisfactory hypothesis by which to explain 
the results. A number of photographs accompany the paper, 
showing the character of the figures produced. 

At the meeting, an apparatus made by the late Dr. Guthrie 
was exhibited, with which similar figures to those described in 
the paper could be obtained. It consists of a shallow elliptical 
dish covered by a glass plate. Sparks are passed between two 
small knobs across one focus, and powder, sprinkled on the 
bottom, forms into circles about the other focus. 


l. where 1 is 


NEW PATENTS-—1888. 


9487. “ Improvements in electrical instruments.” F. L. Raw- 
son and W. Wuirte. Dated June 29. 

9508. ‘ Improvements in and relating to telegraphing appa- 
‘ratus used on board ship.” W. France and R. Morean. Dated 
June 29. 

9553. “ Improvements in adjustable electrical lighting de- 
vices.” A. L. Fyre and J. Marn., Dated June 30. 

9584. “ Improvements in galvanic batteries for electric lighting 
and other purposes.” S. Miniter. Dated July 2. 

9588. “ Improvements connected with electrical appliances for 
lighting trains, with automatic connection between the carriages.” 
F. G. Operporrer and J. Nev. Dated July 2. 

9595. ‘ Improvements in machinery or apparatus for gene- 
rating electricity and in electro-motors.” W. H. ALLEN and R. 
Wrieut. Dated July 2. 

9615. “Improvement in mounting incandescent electric 
lamps.” G.H. Rayner. (Communicated by J. Ragonet, Paris.) 
Dated July 2. 

9660. Improvements in electric motors and dynamo machines.” 
A. J. Boutr. (Communicated by O. Lugo, United States.) Dated 
July 3. (Complete.) 

9661. “Improvements in telephone transmitters.” A. J. 
Boutr. (Communicated by J. Emmner, jun., United States.) 
Dated July 3. (Complete.) 

9662. “Improvements in or relating to electrical type- 
writers.” A.J. Bounr. (Commuricated by J. F. McLaughlin, 
United States.) Dated July 3. (Complete.) 

9672. “ Improvements. in dynamo-electric machines and eléc- 
tro-motors.” P. Lowrey, G. F. Sewarp, and T. L. 
Dated July 3. 

9686. “Improvements in and relating to electrical apparatus 
for forging, welding, and soldering metals, and to the manufacture 
of rings, links, and the like.” H.H. Lake. (Communicated by 
E. Thomson, United States.) Dated July 3. (Complete.) 

9693. “ Improvements in the manufacture of wire for tele- 
graphic and other purposes.” J.E.T. Woop. Dated July 4. 

9708. The telephonograph.” G. Huck. Dated July 4. 

9730. ‘ An improved cut-out for electric circuits.” W. H. 
Axester and G. Hopkins. Dated July 4. 

9745. ‘An improved system for driving moving electric 
motors or locomotives in series.” E.Manvitte. Dated July 4. 

9747. “Improvements in electric bells.” L. W. W1INNALL, 
Dated July 4. 

A self-acting dynamic machine.’’ J. Papigesz. Dated 
uly 4. 

9808. ** Electrical fountains.” J.P. Barratet. Dated July 5. 
. 9811. “ Improvements in the production of blocks or masses of 
peroxide of lead, and in the production of elements for voltaic 
batteries, and in apparatus used in the production of such blocks 
or masses and elements.” T. J. Jones and W.H. Tasker. Dated 
July 5. 

9817. “ Improvements in the construction of transformers.” 
G, Karp, W. H. Syewt, and J. M. V. Monry-Kenrv. Dated July 5. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1887. 


1333. “Improved means of oxidising and decomposing by 
electrical action organic matter and inorganic salts in sewage, 
water, and other liquids.” W. Wessrer, jun. Dated January 
27. 8d. Consists of an improved mode of electrolysis for oxidis- 
ing organic matter, and decomposing inorganic salts such as 
chloride of sodium, potassium, magnesium, &c.; and all salts 
contained in sewage; also for oxidising organic compounds in 
water used for domestic and other purposes, where it is desirable 
that the said salts should be absent, the essential feature being 
the production, by the electric action, of nascent chlorine by means 
of which the organic matter in sewage, &c., is most efficaciously 
decomposed. In the case of sewage the inventor constructs a 
reservoir, or a series of reservoirs, in such manner that the 
sewage shall therein pass through passages which are lined with 
carbon plates or bricks, or metal plates or blocks, laid in suitable 
cement and fixed in such manner that absolute contact shall be 
maintained between each carbon plate or brick, &c., one series of 
such plates, &c., forming the positive pole, and the other series the 
negative pole thus making electrodes of very large extent which 
may be varied in size and form. ‘I'he claims are 5 in number. 

6993. ‘ An improved apparatus for signalling by electricity.’ 
H. H. Siater, and A. S. Newman. Dated May 13. 8d. The 
current driving an electric engine or motor is automatically 
broken, shunted, or switched by a commutator or contact breaker 
driven directly or indirectly by an electric engine or motor where- 
by the engine or motor may be caused to come to rest after having 
made any number of revolutions, or any part of a revolution the 
desired resting position being determined by the position of a 
spring or springs resting on a commutator or contact breaker. 
The pointer or indicator is fixed to the spindle which carries the 
commutator or contact breaker and revolves with it. The line 
wires are connected to the springs resting on the commutator or 
contact breaker. When a current is sent through a line wire it 
traverses the spring to which the line wire is connected and 
arrives at the commutator or contact breaker, which being in con- 
nection with the engine or motor causes the same to revolve and 
drive the commutator or contact breaker and pointer or indicator 
until a certain point of the commutator or contact breaker is 
brought to the resting position of the spring, when the current is 
automatically broken or shunted from the engine, causing it to 
come to rest, leaving the pointer or indicator at the required 
position. The number of springs and line wires corresponds with 
the number of distinct signals or indications to be given by the 
apparatus. Each spring rests on a different portion of the com- 
mutator or contact breaker and causes the engine to come to rest, 
leaving the pointer or indicator in a different position from that 
caused by any other spring. The same spring always produces 
the same effect, and leaves the pointer in the same position. The 
transmitting instrument may consist of the required number of 
pushes or a switch arm and the required number of studs, or any 
suitable means may be employed. The claims are 4 in number. 


7235. “ Improvements in the safety mechanism or cut-out of 
electric arc lamps or other electrical apparatus.” F.C. PHILuirs. 
Dated May 18. 8d. Claims:—1. The application and use of a 
series magnet for the purpose of effecting the making or breaking 
of a short circuit of a lamp or other electrical apparatus in com- 
bination or conjunction with a shunt magnet for causing and per- 
mitting the said magnet to perform its short circuiting function, 
and of at certain other times preventing the series magnet from 
performing such short circuiting function. 2. The corabination 
of a series magnet and a shunt magnet with contacts, the armature 
of the series magnet being made with a hole or slot or provided 
with.a peg substantially as described and shown. 3. The com- 
bination of a series magnet and a shunt magnet with a resistance, 
substantially as described and shown. 4. The combination of 
parts constituting the improved safety mechanism or “cut-out” 
for electric arc lamps, or other electrical apparatus, constructed, 
arranged, and operating as hereinbefore described with reference 
to and illustrated by the drawing annexed. 


75538. “A method of regulating the electromotive force of 
dynamo-electric machines.” F. Grorae. Dated May 25. 4d. 
Claims :—1. The use of a coil or coils on the field magnets 
carrying a reversible current, increasing or diminishing the 
magnetisation according to the direction of the current. 2. The 
use of electric accumulators or batteries coupled in parallel with 
a dynamo or dynamos by means of such a coil or coils, 3. To 
couple two or more dynamos in parallel by means of such a coil or 
coils, all substantially as described. 

7618. “ Improvements in electric transformers, induction coils, 
or inductional resistance coils.” W.M.MorpryandC. E. WEBBER. 
Dated May 25. 8d. Consists mainly in arrangements by which 
the iron and copper portions of the transformer may be separately 
and idementediae constructed without any interweaving of one 
with the other. The claims are 2 in number. 


7802. “ Improved ammeters and voltmeters.” W.E. Ayrton 
and J. Perry. Dated May 28. 8d. Relates to the instruments 
described in the No. of the Review for Jan. 13th, 1888. 


7829. “ New or improved apparatus for the automatic trans- 
mission of steno-telegraphic signals.” .H. Beck. (Communi- 
cated from abroad by G. A. Cassagnes, of Paris.) Dated May 28. 
8d. Claims :—1. The apparatus for applying compressed air, in 
connection with a stenographic key , for the purpose of pro- 
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ducing perforated tapes by the action of the keys of such key- 
board, as described and illustrated in the drawings. 2. The 
automatic transmission to a distant station of steno-telegraphic 
signals through a perforated tape by the processes of multiplex 
telegraphy, the transmitting apparatus being so arranged and 
combined that when the line is not employed in transmitting 
useful currents, the said transmitting apparatus sends through the 
said line other currents of a contrary sign, so as to discharge the 
line and ensure the efficient working of the apparatus, as described 
and illustrated in the drawings. 


7834. “ Improved means for controlling, transforming, regulat- 
ing, synchronising, and registering electric currents.” H. 
Epmunps. Dated May 28. 8d. he alternating current is 
passed through a series of magnets with poles alternately reversed 
and in proximity to this series of magnets is another correspond- 
ing series of permanent magnets or of electro-magnets magnetised 
from any convenient source. These two series of magnets have 
motion (by rotation or vibration for instance) relatively to each 
other and obtained from any convenient electric or other motor ; 
in connection therewith is a commutating arrangement to which 
the ser ona current to be transformed is led and by the brushes 
or collectors of which it is taken off as a continuous current. The 
series of magnets and commutator are relatively arranged so that 
the plus and minus impulses are transferred to each brush respec- 
tively and the said series of magnets will act as a governor or 
synchroniser applicable to varicus purposes. The claims are 3 in 
number. 

7857. “Improvements in registering meters for electric 
currents.” H.Tupor. Dated May 31. 8d. Claims :—1l. In an 
electrical meter the combination of two independent wheels of 
which one being fixed to the galvanometer makes consequently 
the same angular deviations as the galvanometer itself, whilst 
the other is periodically either forming a whole with the first or 
independent thereof this being effected either through the medium 
of a lever provided with two pawls stopping these wheels or 
through friction. 2. An electrical meter consisting of a galvano- 
meter giving a deviation proportional to the current passing 
through it, said galvanometer actuating a double pawl lever, in 
combination with a clock work which, through the medium of a 
connecting rod, actuates a wheel in such a manner that any 
deviation imparted to the galvanometer lever by the passage of 
an electric current, is reproduced in equal quantity by the wheel 
in a determinate time. 3. In an electrical meter, the combina- 
tion of two independent wheels of which one is actuated by 
the pawl of a proportional deviation galvanometer, whilst the 
second forming a whole with the first in one direction is set in 
motion through the medium of a stop and connecting rod actuated 
by a clockwork movement. 4. In an apparatus registering periodi- 
cally the deviation of a vertical proportional deviation galvanometer 
the combination of the oscillating motion of a connecting rod 
actuating a lever through the medium of a stop and pawl, and 
wheel actuated by another lever and pawl, for the purpose of 
serving as an electrical meter. 


8068. ‘Improvements in holders for incandescent electric 
lamps.” H. Baytrey. Dated June 4. 8d. Relates to holders 
to which the lamps are attached by the engagement of terminal 
losps on the lamps with hooks carried by the holders and pro- 
vided with suitable buffers or draw springs ; and has for its object 
to ensure a thorough contact between the terminal loops of the 
lamp and the hooks carried by the holder, so to avoid any risk of 
firing or sparking. The claims are 4 in number. 


8214. “Improvements in telephone systems.” W. P.THompson. 
(Communicated from abroad by E. Mauritius, of Germany.) 
Dated June 8. 1s. 3d. Claims:—In a telephone system worked 
upon the closed system (Ruhestromverbindung), the connecting 
of each of the call bell batteries in such a manner that the wire 
from one pole thereof leads to a contact device, which becomes 
closed on interrupting the closed circuit of the line battery, 
whilst the wire from the other poles leads to a contact device, 
which remains closed as long as the telephone hangs on the switch 
lever; the effect of the joint working of these contact devices 
being that the call bell apparatus at the telephone station can 
only work properly when the closed circuit of the line battery is 
interrupted, and the last named contact is closed. 


8284. “ Improvements in the electro-deposition of the heavy 
metals.” S. P. Toompson. Dated June 9. 6d. Claim:—lIn the 
electro-deposition of the heavy metals, the use of a bath con- 
sisting of a solution of the chloride of the metal, to which is added 
one or more of the media above described, and after heating same 
one or more of the brightening substances above described is or 
are added, the whole being then again preferably heated and 
finally neutralised, all substantially as specified. 


8380. “Improvements in means for operating tram cars by 
electricity.” A.L. Lingrr and W. Jones. Dated June 10, 1s. 3d. 
The objects of this invention are to render the motor unaffected 
by the vertical movements of the car, whereby the use of flexible 
joints is rendered unnecessary, and the frictiun and consequent 
loss of power in transmitting the pull of the motor to the axle of 
the car is reduced, and also to provide means by which, when the 
car meets any obstruction, the current is automatically cut off 
and is thrown into an electro-magnet actuating the car brake, the 
brushes being at the came time reversed, and ultimately, when 
the speed of the motor is sufficiently reduced, the current is put 
on automatically again, while the brushes are in the reversed 
position, and the car can thus be moved backwards until the 
obstacle in the road is cleared. The claims are 7 in number. 


8433. ‘A telephone apparatus without a diaphragm.” F. W. 
Neate. Dated June 11. 8d. The inventor takes any ordinary 
board of any desired shape with a hole through it, to the edge of 
which on one side he attaches a divided thimble or neck piece of 
metal or other material, to which is secured sections of a tube of 
round, square, or other shape of carbon or its equivalent, said 
carbon tube sections standing out from the face of the board with 
open ends, into which tube the speaker can talk as into an ordi- 
nary telephonic cup which has a diaphragm. Each section of the 
carbon or like tube has a conducting wire linked to it. 


CORRESPONDENCE. 


Electrical Tramways. 


I have read with great interest the article by Mr. C. 
P. Elieson in your last issue on “ Electric Locomotion,” 
and which, coming as it does from one who has had 
such experience with accumulators for electric trac- 
tion, should, I think, prove a word of warning and 
advice to those who are working on the same lines. 
But, as one who does not believe in the near successful 
employment of accumulators for electric traction, I 
should like to make a few comments thereon. One of 
the chief disadvantages of a tramcar worked by means 
of accumulators is the large proportion of dead weight 
to passenger weight, and so high is this in some 
systems, that nearly two-thirds of the power available 
on the axle is required for propelling the vehicle itself. 
If it is, however, as Mr. Elieson points out, that hitherto 
most of the failures of accumulator cars have been due 
in a great measure to the metal having been (with a 
view to lightness) cut away from certain parts; the 
accumulator car of the future bids fair to become a 
formidable rival of the steam roller. Using accumu- 
lators demands a heavier construction of car than would 
be necessary if worked otherwise ; the increased weight 
of the car necessitates a larger and more powerful 
motor to propel it, and this in turn requires another 
increase in the strength of the car; thus, ton after ton, 
the weight mounts up. Nor is this all : looming inthe 
distance we see our friend with an armature under each 
arm, anxious, by an altogether unnecessary duplication 
of the motor, to add still more weight to the already 
ponderous accumulator car. The advocates of accumu- 
lators for electric traction are frequently urging, as one 
of the great advantages of their system, that no altera- 
tion of the permanent way is necessary. Now it is 
very doubtful if such would be the case, unless accu- 
mulator cars are made considerably lighter than they 
are at present. Most of the tramlines in this country 
were laid with a view to horse traction, and thus are 
ill-fitted to resist the strain of steam or other cumbrous 
locomotives, so that was it proposed to work an 
ordinary tramway by means of accumulator cars or 
locomotives, it would, I think, necessitate the track 
being relaid throughout by heavier and more suitable 
metals. I trust Mr. Elieson will take my remarks in 
the spirit they are meant, and should he see his way to 
following up his article with a few facts as to what was 
the cost of working at Stratford, and the performances 
of his gearing, they will, I am sure, prove of interest to 
others besides 


July 11th. 


F. Allsop. 


Electrical Locomotion. 


I have only just noticed (late Wednesday night) the 
article by Mr. Elieson on the above subject in your 
issue of the 6th inst. The spirit of general fraternity 
which I think the article is conceived in, I entirely agree 
with. But I beg you to allow me to contradict in the 
most emphatic manner Mr. Elieson’s statements about 
the first electric tramcar operated in this country. His 
description of the car is entirely incorrect, and the 
inferences erroneous. I will offer detailed observations 
on the article next week. 


July 11th, 1888. 


Radcliffe Ward, 
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United Telephone Company v. Equitable Telephone 
Association, Limited. 


Having been under the impression that it was a gross 
impropriety to express an opinion on the merits of a 
case sub judice, we have hitherto, as far as possible, 
studiously refrained from dealing in a public manner 
with the persistent efforts made on behalf of the United’ 
Telephone Company to damage our interests in the eyes 
of the public as well as of their own shareholders, and 
to try and intimidate those to whom we have supplied 
instruments. But asthe Chairman of the United Com- 
pany has not hesitated to make public through his 
speech on the 3rd inst., published in your issue of the 
6th inst.,a legal opinion on the probable result (from 
his company’s point of view) of the action now pend- 
ing between the United Company and ourselves, we 
think we need no longer hesitate to say that we have 
as much confidence in the result being in our favour as 
the United Company’s solicitor professes to have on his 
side, and that we have the opinion of counsel, if not 
quite so eminent, at any rate as painstaking as the 
Attorney-General, that our instruments are not infringe- 
ments of the United Company’s patents. As regards 
our association fighting the case out, the solicitor of the 
United Company may certainly be complimented on 
his sagacity in this respect; and if our association is 
but a small company compared with the huge monopoly 
the United Company strives for, we can assure the latter 
that there are willing purses prepared to find the 
money to attempt, at least, to break down such a 
monopoly, 

For THE EquitTaBLe TELEPHONE ASSOCIATION, LIMITED, 


A. A. C. Swinton, Director. 
July 10th, 1888. 


Electric Lights in the Brussels Exhibition. 


I notice in your issue of July 6th a short notice of 
the electrical lighting at the Brussels Exhibition. This 
is hardly in accordance with my own personal obser- 
vations. The Pieper’s lamps appeared to burn very 
well, but there were only very few of them at work, 
owing, I was informed, to causes beyond the con- 
tractor’s control. The Brush dynamos are not driven 
by an engine by Mons. Van Acker, of Brussels, but by 
engines of English manufacture. One of these is an 
Armington-Sims, manufactured by Messrs. Greenwood 
and Batley. 


John L. Raworth. 
July 11th, 1888, 


Comparing Unequal Capacities. 


Iam unable to follow Mr. Voysey’s “ proof” of the 
formula for comparing the capacities of very unequal 
condensers. From the equation 


EC, = E, (C, + 
Mr. Voysey deduces’ 


8 (1+ 


from which, since the ratio of the sum of two positive 
quantities to one of them must be greater than unity, it 
would appear that the difference of potential is greater 
after the charge has been shared between the two than 
before. 

Farther on we have the charge communicated to C, 
by connection with Cc, given as 


C; 


This is a rather complicated formula to substitute for 
q = E, C, and labours under the additional disadvan- 
tage of being incorrect. 

But is the equation establishing the relations between 
the capacities of the condensers, as given in your issue 
of the 29th June, correct ? Should it not be 


C,\" _ Rar 
1+(¢) Bre 


Adopting Mr. Voysey’s symbols and reversing the 
positions of the letters A and B in his diagram, we have 
the quantity in C, at the first charge is 


Q= EC, 
When the condensers are connected, then 
Q = E, (C, + C2) 
BO, = E, (C; + C,) 
C, is again charged to potential, E, and again con- 


nected to C,. The total charge in the condensers is now 

FC, 
that is E, (C, + C,) = E, C; + EC, 
but = C, 

C, + C2 

C, C, 
E, (C +O) c, EC, 

that is (C, + = EC, C, + EC, (C, + 


thatis (C, + = EO, (2C, + ©) 
C,(2C, + C,) 
Dividing the left hand member of this equation by 
C, (2 ©, + C,) we get 
1+ 
Neglecting all terms after the second we have 
Cc? _ 
In asimilar way it may be shown that after the third 
operation 
and at the nth 


Cy E, 
but BoB = Ban 
E,, Rg C2 / Ry 

J. Pigg. 


Newcastle, July 10th, 1888. 


Light into Sound. 


I beg to forward you a description of an apparatus 
invented by myself for the conversion of light impulses 
(not molecular vibrations) into sound. 

In the path of a horizontal beam of light I havea 
revolving opaque disc with perforations at equal 
distances apart near its periphery. This disc can be 
made to revolve at any desired number of revolutions 
per second, ¢.¢., within the limit of sound vibrations 
per minute. Behind the perforations in this disc, and 
in a direct line with the ray of light, I have a micro- 
phone enclosed in a glass vessel, in which there isa 
vacuum. The microphone is of the following construc- 
tion : resting on a carbon contact isa very thin piece 
of mica, which hangs almost vertically, and is suspended 
by an extremely thin piece of metallic foil. The front 
of this piece of mica is covered with a very thin piece 
of silver foil, which receives the impulse of the light 
ray when it strikes upon it, and reflecting that back, 
also itself recoils backwards, and every time it does so 
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breaks contact with a carbon block it rests against. The 
other part of the apparatus is a sensitive telephone in 
air. A battery is included in the circuit between the 
microphone and telephone. The electrical circuit is 
from the battery, through the microphone, through the 
telephone and to battery again. 

The theory of working is as follows :—If I revolved 
the disc so that the beam of light was cut off from the 
microphone reflector (in the vacuum), say 16 times a 
second, I should produce 16 vibrations per second in 
the telephone included in the circuit (in air) and should 
then produce the deepest limit of sound. And as I in- 
creased the speed of the revolving disc, and cut off the 
ray of light more rapidly, so would the musical note in 
the telephone get higher. 

John Palmer. 


[{t is probable that the apparatus suggested by our 
correspondent would act as he describes. We fancy, 
however, that we have heard of the same idea before.— 
Eps. ELEC. REV.] ‘ 


Electric Locomotion. 


It must have been a source of gratification to many 
that Mr. Elieson has taken up the pen with the laudable 
“desire to impress upon those interested in electric 
locomotion the importance of the mistakes which we 
have all experienced, and which, instead of being 
avoided, are still continued with the sanguine enthu- 
siasm of ignorance, scarcely credible in the present 
days of advancement in science and mechanical know- 
ledge.’ 

These words sound rather weighty in themselves, 
but they were not supported by sufficient facts and 
figures, and I believe that Mr. Elieson will confer a 
great benefit upon those whom he addresses, by sup- 
plementing his article with data which will explain 
part of his reasoning so that one may be able to know 
something concerning the causes of the failures he ex- 
perienced, as well as more definite points as to the 
remedies he proposes. Mr. Elieson “strongly urges 
all who are trying to bring their work to a practical 
issue to avoid the mistakes” which he himself has 
made, and he suggests that the apparatus should be 
made of greater strength and weight than hitherto, in 
order to withstand the strains of everyday service. 

Mr. Elieson has not given any figures with reference 
to the weight and strength (as durability) of the accu- 
mulator and motor which he recently employed, nor 
does he hint at the amount of weight he proposes to 
add to his apparatus in future. It may hardly be fair 
to ask, at this juncture, for the modifications which 
Mr. Elieson is about to introduce, but it would be of 
interest to know in what particulars he has failed, also 
to know what the weight of his apparatus was, and its 
relative capacity, and with the view of eliciting this de- 
sirable information I venture to submit the following 
questions :— 

1. What was the total weight of one Elieson loco- 
motive ? 

2. The weight of the battery contained in one? 

3. The weight of the electric motor ? 

4, The weight of the gearing ? 

5. The average number of miles each locomotive and 
car ran with one charge ? 

6. The time and current required to recharge the 
battery ? 


7. The average current used by one locomotive and | 


loaded car, and the grades of the road ? 

8. The total number of miles, and the entire number 
of hours each locomotive ran in ordinary service ? 

9. The number of accumulator plates that were re- 
paired or discarded at Stratford through any cause 
whatsoever ? 

10. The number and kind of breakdowns that oc- 
curred to motors, gearing or other portions of the 
propelling apparatus ? 

It is by the perception of our errors that we progress. 
Mr. Elieson has struck the key-note; if he has the 
courage to continue he will certainly add an important 


chapter to the literature of electric locomotion by 
giving the particulars asked, and probably much more, 
according to his experience and wisdom. 


A. Reckenzaun. 
July 7th, 1888. 


The B. A. of Medical Electricians. 


I send you herewith the articles of association of 
the British Association of Medical Electricians, of 
which the “eminent one” is the president. One of 
the objects of this worthy association is, you will please 
observe, to promote and encourage the study of what ? 
the study and practice of medical electricity. Does this 
include, I wonder, the investigation of the electro- 
pathic belt? Facilities will be afforded, we are in- 
formed, for the reading of papers, and probably the 
proper pronounciation of words for the benefit of some 
of its subscribers, the delivery of lectures, the prosecu- 
tion—not of bogus belt advertisers by the Government— 
but of experimental research, and the free interchange 
and publication of ideas and experiences of those who 
are engaged in the study or practice of medical elec- 
tricity, and in the investigation of allied sciences. To 
maintain the honour and interests of the medical 
electrical profession. The first steps the association 
should take to maintain the honour and interests of 
the medical electrical profession is to prosecute all 
bogus belt advertisers and medical quacks, but no doubt 
their learned president would strongly object to this 
course of procedure. 

To become a member of this learned association the 
small sum of one guinea yearly is asked. 

Life members shall pay a subscription of 10 guineas. 
Did Mr. Harness ever catch a weasel asleep, I wonder ? 

Physicians, surgeons, chemists, or other eminent 
scientific men, such men, I presume, as the “ eminent 
medical electrician” and Prof. Carter Mofatt, are 
eligible as hon. members; also gentlemen who may 
have rendered distinguished services to the association. 
Myself and a few of your correspondents will perhaps 
merit this distinction some day. 

In the appendix to by-laws is a form of bequest, and 
persons who are inclined to benefit the association by 
legacies are recommended to adopt it. 

J. Jerritt, A.8.7.£. and E. 

July 9th, 1888. 


Galvanic Belt Quackery. 


“Madam,—I am in receipt of your letter with remit- 
tance, and have had a generator despatched to you, but 
considering the nature of your symptoms I need hardly 
tell you that this simple little article (which is only in- 
tended for minor ailments) is inadequate in your case. 
What you require is an electropathic belt, and one of 
sufficient strength to convey the currents to the stomach 
as well as the back, viz, the No. 2, the effect being to 
bring the whole of the internal functions under their 
stimulating and strengthening influence, thereby tend- 
ing to regulate the secretions and excretions of the 
liver, improve the condition of the muscular and 
nervous forces, relieve pain, and generally improve the 
nutrition of the whole body. By these means you 
would be under much more effectual treatment indeed, 
and I should look for your speedy restoration to health. 
The price of the belt is 42s., but if you return the 
generator I will reduce it to 36s. 6d., and awaiting 
reply, am yours fathfully, 


June 12th, 1888.” 


[A country correspondent sends us the above com- 
munication which a relative of his received from the 
President of the British Association of Medical Elec- 
tricians, after having been ill-advised enough to send a 
P.O. for 5s. 6d. fora “galvanic generator” which was 
to cure sciatica as advertised. Needless to say that the 
old lady still suffers, or that the object of the letter is 
obvious.—EDs. ELEC. REV.] 


*C, B. Harness. 
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Electrical Quackery. 


I have just had a copy of your journal put into my 
hands, and to my astonishment I find therein a person 
named Cornelius Bennett Harness styled as a “ Doctor” 
and an “ Eminent Consulting Electrician.” 


A few years ago I knew a Cornelius Bennett Harness, 


aman who was in the employ of Messrs, Silber and 
Fleming, fancy warehousemen, of the City of London. 

Afterwards the said C. B. Harness was in business 
as a dealer in fancy jewellery at 33, Aldersgate Street, 
E.C. For the sake of science and suffering humanity 
I hope that your C. B. Harness will be able to refute 
the above statements, and to prove that at the time 
referred to he was studying English, electricity, 
anatomy, physiology and pathology, and preparing for 
the present enviable position he now holds in the 
world of science. 

One who has cause to remember a C. B. H. 


I shall have much pleasure in subscribing to the 
fund being raised to expose the advertising electrical 
quacks, and when the pamphlet is ready I will at my 
own expense post copies to all the inhabitants of the 
town in which I reside. 

Anti-Humbug. 


I enclose my name and address to send to Mr. Jerritt. 


Galvanic Belts. 


In reply to my challenge to C. B. Harness, mentioned 
in my letter last week, I have received the accompany- 
ing letter, which I consider very tame indeed after the 
threats of immediate legal proceedings I received twice 
in Sept2mber last, and again in April of this year. I 
have tried all I could to coax the gentleman in ques- 


tion to put his threats into action, but for obvious 


reasons he does not seem anxious to commence. 
Robt. J. Parkes. 


[ copy. 
52, Oxford Street, London, W., 
July 4th, 1888. 

Mr. Harness, in reply to your letter of the 3rd inst., desires to 
say that he declines to enter into any correspondence with you until 
you cease pirating the registered trade mark of this company, 
** Electropathic,” as it is obvious you are illegally trading on the 
reputation of this establishment. 


To Mr. Robert J. Parkes, 
Churc’: Street, Southport. 


Workmen and their Grievances. 


As a constant reader of your admirable paper I was 
glad to see the view you took of the late Grosvenor 
Gallery “strike,” and shall be obliged to you if you 
would find space for this letter. As working men, we 
are constantly hearing of and suffering through slack- 
ness of work. We have no doubt this has been caused 
partly through the Electric Lighting Act, but a greater 
cause is bad work in installations, creating failures, 
annoyances, mistrust of and disgust with thé light in 
the minds of those who would have been, and were, 
most friendly disposed to help forward a new and 
important industry. For this, as a working man, and 
one who is conversant with the trade in all its branches, 
I blame the employers, who, expecting men to be able 
to do work not only in wiring, but also as carpenters, 
engine drivers, &c., refuse to pay tradesmen’s wages, 
and put labourers into positions they were not meant to 
occupy, thereby making larger profits for the time 
being, but finally bringing contempt and ruin not only 
on themselves, but all connected .with the trade. As 
the result of this, we who are tradesmen, asking only 
fair wages, say 8d. per hour, find ourselves without 
employment owing to men being found who for 54d. 
and 6d. per hour run wire and make some sort of joint, 
but as to anything further are totally ignorant, the 
masters fancying the electrician placed over them can 
be in all places at once, see all joints, &c., the said elec- 


trician being often a young gentlemen with a lot of 
theory but no technical knowledge whatever. 

At a meeting held to-day of a few London wiremen, 
it was proposed to hold a larger meeting shortly to 
inaugurate a Wireman’s Society, to which none but 
efficient men will be admitted, and the members of 
which will be ready to work for not less than 8d. per 
hour with a country allowance of 14s. per week ; this 
is taking the mean between the 3s. per day allowed by 
some firms, and the magnificent sum of ls.a day which 
some large firms lately have not been ashamed to pay 
their men as a good recompense for all discomforts.and 
attending the keeping of two homes, for short periods 
and often at a great distance and very short notice. 

We wish through your pages to draw attention to 
this matter, and shall feel obliged if any help or hints 
for success be elicited. 


July 10th, 1888. 


Dynamo. 


Watt’s Zinc Process. 


In the notice of my zine process which appeared in 
your last issue, and for which I thank you very much, 
it so happens that my surname only is mentioned, 
which under ordinary circumstances would be a matter 
of no moment; but since a paragraph appears in 
another part of your paper which refers to another 
person of the same name, I am desirous, in order to 
prevent confusion, that it should be rightly understood 
by your readers that the zine process to which you have 
kindly drawn attention is the invention of the under- 
signed, 

Alexander Watt. 

[ We are indeed sorry that our esteemed contributor 
should fear that he might be mistaken for an M.P.,a 
dignity to which we are convinced he has never yet 
aspired.— Eps. ELEC. REV. ] 


The Breaking of Armature Wires. 


We believe we noticed you asked (some months ago) 
if your readers could explain the cause of wires leading 
from armatures to commutators breaking off short. 

We have been for years repairing machines of dif- 
ferent makers having these faults, and have lately 
thought out the following theory. . 

We have noticed that armatures having long lengths 
of several inches of wire leading to their commutators 
do not produce such faults, but that armatures having 
their commutators close to the winding and only short 
lengths of wire between the commutator forks and the 
armature bands frequently failed. The cause, then, we 
think, to be due entirely to expansion. 

As a copper wire will readily break if repeatedly 
bent in the same place, so the armature wires, being 
held on one end by the commutator forks and on the 
other by the armature band, and being repeatedly ex- 
panded and contracted, put sufficient strain upon one 
point to eventually break it. Armatures of much 
greater diameter than their commutators do not seem 
to fail (even if their commutators are close to the 
winding), because the wires have to be brought down 
to them, and so have sufficient length to expand easily. 
Long armatures seem to be the worst (if their connect- 
ing wires are short), as the amount of expansion is 
greater. 

A simple way of avoiding such faults (if this theory 
is correct) would be to make the commutator forks flat, 
and then with their edges together so that an expand- 
ing wire could move freely, by bending its fork. 

May not expansion also be the cause of armatures 
failing that are wound with many turns of wire, 
very tightly put on? We have noticed bare places 
upon wires which, as they were right inside a bobbin, 
could not have arisen without some decided friction, 
and nothing but the neighbouring wires and linen was 
in contact with or near them. 

F. H. Royce & Co. 


July Ath, 1888. 
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